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Abstract 
Micro-expressions are brief facial expressions that last for 500 milliseconds or less and 
show the true emotional state of an individual when he or she is displaying a false 
emotional state. There are currently 2 different methods to train individuals to recognize 
micro-expressions—picture-based and video-based. Numerous organizations use micro-
expression training as part of a deception detection program, but little research has been 
conducted on training outcomes, and no research has investigated the difference between 
the methods. In this quantitative study based on Darwin’s theory of the universality of 
emotional expression, a control group experimental design was used to determine if there 
is a difference in training outcomes, as measured by post-training accuracy rates of 
overall and emotion-specific micro-expression identification, between the 2 current 
micro-expression training methods and no training. A total of 196 participants recruited 
from Amazon’s Mechanical Turk community were randomly assigned to a picture-based 
training, video-based training, or no training control group. The online training and post 
training test were delivered via a computer-based training platform. MANOVA, ANOVA 
and t tests were run to determine the differences between the groups. Results indicated 
that participants in both picture-based and video-based training groups showed a 
significant increase in their ability to recognize micro-expressions compared to those in 
the no training group, but did not differ from each other. The study provides an increased 
understanding of micro-expression training outcomes that may contribute to the training 
of numerous law enforcement, security, and human resources professionals.  
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Chapter 1: Introduction to the Study 
Micro-expressions are brief facial expressions which last 500 milliseconds or less 
and show the true emotional state that is felt by an individual. Micro-expressions are 
shown when an individual is displaying a false emotional state through their facial 
expression in a high stress situation. The experience of stress while concealing one’s true 
emotional state leads to the true emotional state being displayed as a micro-expression 
due to an attempt by both the prymidal and extra-prymidal tracts of the brain attempting 
to control the facial display (Ekman & Friesen, 1969; Rinn, 1984). 
 Currently there are two methods for training individuals to recognize micro-
expressions. One method involves picture-based training, the second method involves 
video-based training. Recent publications have outlined the manner in which micro-
expressions are displayed, providing an increased understanding of micro-expression 
displays. An increased understanding of micro-expression displays has influenced micro-
expression training methods (Kane & O’Byrne, 2014; Matsumoto & Hwang, 2011; Rinn, 
1984). Understanding which method, if either, provides an individual with an increased 
ability to recognize micro-expressions as they are displayed naturally will allow for 
improved training outcomes.  
In the context of this study, the definition of micro-expressions is as stated in the 
Yan et al. (2013) study. This is micro-expressions reach the highest intensity of 
emotional display 1/3 of the way through the emotional display and the average duration 
is 361 milliseconds.  
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 Because micro-expression recognition is used by a number of government 
agencies in a variety of settings such as airport security, anti-smuggling operations, and 
police interrogations (United States Government Accountability Office [U.S. GAO], 
2013), my findings on training outcomes may assist individuals in security settings in 
obtaining the training that will provide them with the highest likelihood of recognizing 
micro-expressions in these settings, potentially resulting in increased job performance.  
 The following sections of this chapter include summaries of the current literature 
on micro-expressions, their neurological basis, and training methods for identifying them. 
In the problem statement, I highlight the relevant gaps in the current literature and 
identify the need for a comparison of the current training methods. In this chapter, I 
address the current shortcomings in the field of micro-expression training, as well as the 
basis of micro-expression displays.  
Background 
 Micro-expressions have been shown to display true emotional states (Ekman & 
Friesen, 1969; Rinn, 1984). Because of this link, government entities such as police 
forces and intelligence organizations, private sector companies such as fraud 
investigators, and individuals have undertaken micro-expression training since it became 
available to the public in the late 1990s. Ekman and Friesen originally conceptualized 
micro-expressions displays as an instant onset at the highest intensity of the emotional 
portrayal (1969). The researchers believed that micro-expressions would instantaneously 
achieve their highest intensity of the emotional display and last for a period of 
3 
 
approximately 200 milliseconds before reverting to the previously shown emotion 
(Ekman & Friesen, 1969). 
 The micro-expression research conducted in the 1960s through the 1980s and an 
increased understanding of the neurological basis for micro-expressions led to the 
creation of micro-expression training programs in the 1990s. The training was available 
as both computer-based and in-person instructional sessions involving the same 
instructional material and methodology (Matsumoto & Hwang, 2011). The training 
displayed used a picture of a neutral face that was then superimposed with a picture of the 
highest level of the emotional intensity for 200 milliseconds and subsequently returned to 
the neutral face at the end of the 200 milliseconds.  
 Yan et al. (2013), however, found that micro-expressions are not displayed in the 
manner which previous research had theorized. Rather, Yan et al. (2013) found that 
micro-expressions are displayed in a positively skewed curve to reach the highest 
intensity of the emotional display. Yan et al. (2013) showed that the highest intensity of 
the emotional display is reached approximately 1/3 of the way through the displays of the 
micro-expressions and lasts for an average duration of 17 milliseconds. The researchers 
also found that the highest intensity of the emotional display is displayed  for a shorter 
duration than previously research had hypothesized, 17 milliseconds on average versus 
200 milliseconds previously reported (Yan et al., 2013). This research led to the creation 
of micro-expression training in 2014, which displayed the micro-expressions in 
accordance with Yan et al.’s model. The newer training involved edited videos of the 
micro-expressions (Kane & O’Byrne, 2014).  
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 The picture and video-based models of micro-expression training have been 
validated in their ability to train individuals to recognize micro-expressions (Kane & 
O’Byrne, 2014; Matsumoto & Hwang, 2011). The picture-based model using 42 micro-
expression displays receives higher post-test scores on a post-test of micro-expression 
recognition of the seven emotional states, but does not properly depict how micro-
expressions are shown naturally because only the highest intensity of the emotional 
display is depicted in the post-test. The video-based method using 42 micro-expression 
displays has lower post-test scores on a post-test of micro-expression recognition of the 
seven emotional states in comparison to the picture-based method, but trains individuals 
to recognize micro-expressions naturally. It is currently unknown if these differences in 
training have an impact on an individual’s ability to recognize micro-expressions 
naturally.    
 Due to the U.S. GOA’s (2013) oversight of the Transportation Security Agency 
(TSA) deception detection program, Screening Passengers by Observation 
Techniques (SPOT), as well as interest in the private and public sectors in recent years, 
there is a need for the scientific validation of training in the field of deception detection. 
This need for further scientific investigation compelled me to undertake this study to 
understand the optimal method to provide micro-expression training.  
Problem Statement 
Micro-expressions are facial expressions lasting 500 milliseconds or less that 
show an individual’s true emotional state (Ekman & Friesen, 1969; Rinn, 1984; Yan et 
al., 2013). Micro-expressions are created when an individual is displaying a false 
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emotional display through facial expressions in a high stress situation. The experienced 
stress of concealing ones true emotional state leads to both the pyramidal and 
extrapyramidal tracts of the brain attempting to control the displayed facial expression. 
The pyramidal and extrapyramidal tracts are the portions of the brain responsible for 
voluntary and involuntary movements respectively. The displays of a false emotional 
state through facial expressions in a high stress situation results in the extrapyramidal 
tract gaining momentary control of the facial muscles, leading to the displays of the 
individual’s true emotional state for 500 milliseconds or less during the time when the 
false emotional state is being displayed presented (Rinn, 1984).    
There are currently two methods to train individuals to recognize micro-
expressions. These training methods have only been tested in laboratory conditions, 
resulting in accuracy rates of identifying micro-expressions between 65% and 95% for 
both methods (Kane & O’Byrne, 2014; Matsumoto, & Hwang, 2011). The traditional 
training method involves the presentation of pictures in which a neutral face is shown 
followed by a picture of a high intensity emotion shown for 200 milliseconds before 
reverting back to the picture of the neutral face (Matsumoto & Hwang, 2011). The second 
training method uses videos which begin with a neutral face followed by the displays of a 
micro-expression in accordance with research conducted by Yan et al. (2013), which 
presents the highest intensity about 1/3 of the way through the micro-expressions in 
displayed accordance with how they present naturally (Kane & O’Byrne, 2014; Yan et 
al., 2013). The traditional picture training method has an overall higher accuracy rate in 
6 
 
training with a mean score of 78% (Matsumoto & Hwang, 2011) compared to the video 
training method, which has a mean accuracy rate of 67% (Kane & O’Byrne, 2014).  
Emotional displays through facial expressions are coded on a seven point scale of 
emotional display intensity developed in the Facial Action Coding System (FACS; 
Ekman, Friesen, & Hager, 2002). The traditional model of micro-expression training 
portrays only the highest emotional intensity. The video training method shows the 
progression from a neutral face to the highest intensity, displaying the spectrum of 
emotional intensity. Differences in accuracy rates after training may be the result of the 
longer exposure of the highest intensity of the emotional display in the picture-based 
training method (Kane & O’Byrne, 2014).  
Prior to 2013, the limited availability of high-speed video recording made it 
difficult to perform research on how micro-expressions manifest physically. Initial 
research on micro-expressions was conducted in the 1960s and 1970, showing that the 
highest emotional intensity was reached instantaneously and lasted approximately 200 
milliseconds (Ekman & Friesen, 1974). Yan et al. (2013) subsequently disproved and 
replaced Ekman and Friesan’s model of micro-expression portrayal through research on 
how micro-expressions are portrayed utilizing high speed cameras. Since 2013, 
researchers using high speed cameras have found that micro-expressions reach the 
highest intensity of the emotional display approximately 1/3 of the way through the 
displays of the micro-expressions (mean highest intensity onset at 139.91 milliseconds) 
and lasts for 17 milliseconds (Yan et al., 2013). It was also found that the highest 
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intensity of the emotional display is exhibited for a shorter duration than previous 
researchers had hypothesized (Yan et al., 2013).  
Micro-expression training prior to 2013 utilized still photos, as it was believed at 
that time that this training methodology approximated the manner in which micro-
expressions were displayed. The picture-based process of micro-expression displays 
showed a neutral face, followed by the highest intensity of the emotion shown for 200 
milliseconds, and then the neutral face would be shown again (Ekman & O’Sullivan 
2006; Matsumoto & Hwang, 2011). In accordance with the research conducted by Yan et 
al. (2013), Kane and O’Byrne (2014) developed a method that used high speed videos to 
train individuals to recognize micro-expressions. Both the traditional and video training 
methods are designed to train individuals to recognize micro-expressions as naturally 
displayed.  
Despite known mean accuracy rates for each of the training methodologies, no 
research has been conducted to assess the differences, if any, between the two methods in 
their ability to successfully train individuals to recognize micro-expressions displayed. 
Micro-expression recognition has been incorporated into a number of public and private 
sector security personnel and deception-detection training programs. Because there is an 
increased demand for scientific validation of these training methods (U.S. GAO, 2013), 
my primary objective in this study was to compare each method’s ability to train 
individuals to accurately recognize micro-expressions as they are displayed naturally.  
8 
 
Purpose of the Study 
 The purpose of this study was to quantitatively investigate the differences, if any, 
between the post training accuracy rates of overall and emotion-specific micro-expression 
identification outcomes of the two current micro-expression training methods. I 
compared the overall and emotion specific micro-expression identification outcomes of 
the two training methods and no training. The independent variable was the instructional 
method, while the overall and emotion-specific micro-expression identification were the 
dependent variables.  
Research Questions and Hypotheses 
 I developed two research questions to identify any differences between 
instructional methods. 
Research Question 1: What is the difference in overall accuracy rate to detect 
micro-expressions between the picture-based training method, the video-based training 
method, and no training? 
H01: There is no significant mean difference in overall accuracy rate between the 
picture-based training method, the video-based training method, and no training? 
H11: There is a significant mean difference in overall accuracy between the 
picture-based training method, the video-based training method, and no training? 
Research Question 2: What is the difference in ability to recognize specific facial 
expressions within and between the picture-based training method, the video-based 
training method, and no training? 
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H02: There is no significant mean difference in ability to recognize specific facial 
expressions within and between the picture-based training method, the video-based 
training method, and no training. 
H12: There is a significant mean difference in ability to recognize specific facial 
expressions within and between the picture-based training method, the video-based 
training method, and no training.  
Theoretical Framework 
 The theoretical basis of this study was Darwin’s (1872) theory of the universality 
of emotional expression. Darwin stated in this book The Expressions of the Emotions in 
Man and Animal that he observed humans and animals displaying emotional expressions 
in the same manner within each species and that he believed all expressions were shown 
in the same manner within each species. Though universality of all emotions has been 
disproven there are at least seven universal emotions within humans. I built on Darwin’s 
framework using the work of Ekman and Friesen (1969), Matsumoto and Hwang (2011), 
Yan et al. (2013), Shen, Wu, and Fu, (2012), and Kane and O’Byrne (2014). Ekman and 
Friesen (19690 were the first researchers to create a working theoretical model and 
explanation of micro-expressions. Their research showed that micro-expressions are 
created, that they portray the universal emotions, and that they are present in high stress 
situations. These findings would later be expanded upon by Rinn (1984) to include a 
neurological explanation for the creation of micro-expressions. Matsumoto and Hwang 
(2011) were the first to show that it is possible to train individuals to recognize micro-
expression, have them retain the knowledge, and be able to apply it at a later time.    
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 Yan et al. (2013) provided a current understanding of how micro-expressions are 
displayed, while Shen et al. (2012) provided an understanding of how individuals are able 
to recognize micro-expressions, indicating that a total displays time of or over 200 
milliseconds is able to be accurately recognized by individuals. Finally, Kane and 
O’Byrne (2014) showed that it is possible to train individuals to recognize micro-
expressions displayed  in the manner stated in the Yan et al. (2013) findings. These 
findings will be discussed in greater detail in Chapter 2.  
 In this study, I used the seven universal emotions as the basis for micro-
expression displays (Boucher & Carlson, 1980; Ekman, Friesen, & Ellsworth, 1972; 
Izard, 1971; Matsumoto, 1992). Micro-expression training is limited to the seven 
universal emotional expressions to exclude cultural differences associated with non-
verbal communication (Ekman, 1977a). The seven universal facial expressions comprise 
the seven emotional states of anger, contempt, disgust, fear, happiness, sadness, and 
surprise (Boucher & Carlson, 1980; Ekman & Keltner, 1970; Ekman et al., 1972; Izard, 
1971; Matsumoto, 1992). 
 Training and testing for micro-expressions has been empirically supported for the 
seven universal emotions (Boucher & Carlson, 1980; Ekman & Keltner, 1970; Ekman et 
al., 1972; Izard, 1971; Matsumoto, 1992). In this study, I used the two current micro-
expression training methods (Kane & O’Byrne, 2014; Matsumoto & Hwang, 2011) to 
determine if there is a difference in natural micro-expression recognition between the 
training methods.  
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Nature of the Study 
 This quantitative study involved a control group experimental design. Participants 
were randomly assigned to one of three groups and asked to complete a computer-based 
training program in micro-expression recognition that used pictures or high-speed videos. 
These three groups were the control group, the picture-based training group, and the 
video-based training group. All groups completed a micro-expression recognition test 
that consisted of 42 videos of micro-expression displays of the seven universal emotions 
displayed in accordance with the Yan et al. (2013) findings. The control group completed 
the micro-expression recognition test and then completed the training of their choice, or 
no training in accordance with ethical principles of research (Gibbon, 2002). Training 
was provided in a manner consistent with previous studies on micro-expression 
recognition (Kane & O’Byrne, 2014; Matsumoto & Hwang, 2011). The participants in 
the experimental groups completed the training method of the experimental group in 
which they had been placed and then completed the micro-expression recognition test. 
The micro-expression testing was conducted by showing the participants a video of a 
micro-expression and then asking them to select which of the seven universal expressions 
was displayed, with this task being repeated a total of 42 times.  
 The data were collected through Amazon’s Mechanical Turk (MTurk) via an 
online training course including the post-test. The data from the post-test showed which 
emotion was selected for each micro-expression displays, and was then coded as either 
correct or incorrect. I then analyzed the data using IBM SPSS to answer the research 
questions. 
12 
 
Definitions 
Micro-expression: An involuntary facial expression which lasts between 150 and 
500 milliseconds and shows the true emotional state of the individual (Ekman & Keltner, 
1970; Ekman et al., 1972; Yan et al., 2013).  
True emotional state: The emotional state of an individual, whether displayed or 
not (Ekman & Keltner, 1970; Ekman et al., 1972). 
Universal emotional expressions: Emotional displays which appear in the same 
manner across all healthy, normatively facially-physically-developed individuals (Ekman 
& Keltner, 1970; Ekman et al., 1972).   
Picture-based micro-expression training: A training method, which culminates in 
the testing of micro-expressions, in which a neutral face is shown followed by a picture 
of a high intensity emotional displays of the same individual for 200 milliseconds before 
reverting to the original picture of the individual’s neutral face (Matsumoto & Hwang, 
2011).  
Video-based micro-expression training: A training method, which culminates in 
the testing of micro-expressions, in which a neutral face is shown, followed by an 
increase in emotional intensity displays to the highest level, which is displayed for 17 
milliseconds prior to decreasing and reverting to a neutral face. The micro-expression 
displays lasts for 361 milliseconds (Kane & O’Byrne, 2014; Yan et al., 2013).  
Assumptions 
 Previous researchers have addressed ethnic and cultural differences in identifying 
the seven universal emotions and have found no significant differences (Ekman & 
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Keltner, 1970; Hurley, 2012; Matsumoto, 1992; Matsumoto & Hwang, 2011). Age 
specific identification has not been addressed in these studies, resulting in my assumption 
that there is no difference in an individual’s ability to properly recognize the seven 
universal emotions based on age.  
I used MTurk to recruit participants. Individuals who are part of the MTurk 
participant community are assumed to be familiar with online-based training because 
MTurk is an online training and data collection system (Amazon, 2017). 
Scope and Delimitations 
 The ability to properly recognize an individual’s emotional state assists in 
interpersonal communication, and the ability to recognize micro-expressions is an 
additional aspect of emotional recognition and communication (Matsumoto & Hwang, 
2011). In this study, I sought to understand a specific aspect of micro-expression 
recognition. A between methods comparison of the training outcomes was selected as the 
focus of the study to determine if one of two training methods versus no training results 
in a greater ability to recognize micro-expressions.  Because this is a relatively 
unexplored field I reviewed a majority of the peer-reviewed studies published on the 
topic. 
 I recruited study participants through MTurk. MTurk allows for recruitment by 
demographics, allowing the researcher to obtain a convenience sample of its members. I 
thus limited participants to those who had a computer and internet access, were members 
of MTurk, and who viewed the study. The study was also limited to those who were 
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proficient in English, and those living in the United States to ensure that the training was 
understood.  
 As a result of the convenience sample, the results of this study may not be 
generalizable. Though alternate data collection methods could have been used, I selected 
MTurk for its ability to collect data online while applying qualifiers to participants 
including geographic location. The ability to collect data online was a primary concern 
because I reside in Canada and wished to obtain a sample from the U.S. population. 
Using alternative data collection methods such as in person training would have resulted 
in variations in training as well as logistical difficulties, which were avoided with use of 
MTurk.    
 Response time was not recorded because the Learning Management Software 
(LMS) I used did not allow for it. The LMS I used to deliver the training was unable to 
record the length of time spent on a question prior to the response being entered. The 
total amount of time spent on a question could be obtained, though if participants re-
evaluated their response prior to moving to the next question, the obtained data would be 
faulty. Though response time would be a valuable data set in understanding how micro-
expressions are viewed and interpreted, collecting this data was not feasible in the context 
of this study due to the limitations of the LMS.  
Limitations 
I designed this study to allow participants to complete the training and testing 
online. Online data collection may have allowed for individuals who received similar 
training, either formally or informally, to participate. To address this, participants were 
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screened for previous micro-expression and emotional recognition training as part of the 
consent process. Previous micro-expression and emotional recognition training screening 
was done electronically with the question, “Have you previously received any training on 
emotional recognition and/or micro-expression recognition?” The participants then 
selected either “Yes” or “No.” Because the training was done electronically, the 
participants were not able to seek assistance if they were confused by the question, 
potentially resulting in individuals who had received training on this subject selecting 
“No.” Individuals who had received previous micro-expression and/or emotional 
recognition training could affect the validity of the study, though the use of 
randomization for placing participants into groups minimized the impact this had, if any, 
on the studies outcomes.  
The sampling strategy— convenience sample—was a limiting factor given that it 
does not allow for generalization of the findings. The length of the training and testing 
may have also limited participation in the study. Because the training and testing took 
between 30 and 45 minutes to complete, it is likely that numerous potential participants 
disregarded the study due to the required time commitment. In an attempt to counter this, 
a financial incentive of $3.00 for participating and completing the training and test was 
provided.   
Significance of the Study 
This research will add to the deception detection literature, specifically the 
emotional deception detection literature on training practices for micro-expression 
recognition. An increased understanding of micro-expressions and advancements in 
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technology have resulted in the development of multiple micro-expression training 
methodologies. This study contributes to an in depth understanding of the benefits of 
each training method and shows if a single training methodology provides an increased 
ability to recognize naturally-expressed micro-expressions. The results from this study 
will assist individuals in both private- and public-sector security to properly select the 
appropriate training for their organizational needs, while providing an increased 
understanding of micro-expression recognition and training and increasing 
communication ability for those who undertake micro-expression training. 
Summary 
 Micro-expressions are brief facial expressions that last for 500 milliseconds or 
less and are shown when an individual is concealing their true emotional state in a high 
stress situation (Ekman et al., 1972; Rinn, 1984). Micro-expression detection has become 
an important part of deception detection programs including the TSA SPOT program 
(U.S. GAO, 2013). This emphasis on micro-expression recognition has led to the 
development of two training methods to recognize micro-expressions. The first of these 
methods uses picture-based training (Matsumoto & Hwang, 2011), while the second uses 
video-based training (Kane & O’Byrne, 2014). Yan et al. (2013) outlined the manner in 
which micro-expressions are displayed, though there is a gap in the scholarly research on 
whether one of the two training methods results in increased ability to recognize micro-
expressions.  
 In Chapter 2, I provide an in-depth overview of micro-expressions. The chapter 
begins with a discussion on the universality of emotions (Darwin, 1872; Ekman & 
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Keltner, 1970; Matsumoto, 1992).  Next, I provide an analysis of what micro-expressions 
are (Rinn, 1984), how micro-expressions are displayed (Yan et al., 2013), and the ability 
to recognize and training to recognize micro-expressions (Ekman et al., 1972; Kane & 
O’Byrne, 2014; Matsumoto & Hwang, 2011). 
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Chapter 2: Literature Review 
 Currently, there are two methods of training individuals to recognize micro-
expressions. However, no research has been conducted on the difference, if any, between 
these two training methods. One method is based on the use of pictures and the 
theoretical presumption that micro-expressions manifest themselves instantaneously with 
an average duration of 200 milliseconds (Ekman & Keltner, 1970; Matsumoto & Hwang, 
2011). The second method uses videos to train individuals to recognize micro-
expressions in a manner consistent with findings from Yan et al. (2013) that showed 
micro-expressions displayed in a positively skewed curve to reach the highest intensity of 
emotional expression (Kane & O’Byrne, 2014). I conducted this study to determine if 
there is a difference in outcomes, as measured by the accuracy rate for overall and 
emotion specific micro-expression identification, between these two training methods and 
no training. 
 There is a limited body of knowledge on micro-expressions. Micro-expression 
research began in the 1960s when Haggard and Isaacs (1966) were analyzing films of 
therapy sessions frame by frame to identify nonverbal cues in the session between patient 
and psychologist. During this analysis, the researchers noted that there were brief facial 
emotional displays that otherwise would typically go unnoticed. Since that time, a limited 
number of studies have been conducted on micro-expressions and training to recognize 
them. To date, only two studies have addressed training individuals to recognize micro-
expressions (Kane & O’Byrne, 2014; Yan et al., 2013), while a number have addressed 
how micro-expressions and universal facial expressions are displayed  (Boucher & 
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Carlson, 1980; Ekman & Keltner, 1970; Ekman et al., 1972; Haggard & Isaacs, 1966; 
Hill, 2003; Izard, 1971; Matsumoto, 1992; Yan et al., 2013; Shen et al., 2012). 
 In this chapter, I provide an overview of the search strategy I used to gather 
relevant literature for review. Additionally, I address the theoretical framework, and then 
offer an exhaustive review of the literature on micro-expressions, micro-expression 
training, and the physiological ability to recognize brief visual stimuli. The chapter 
concludes with an overview of the current gaps in the literature on micro-expressions 
while addressing the benefits of this training in the police and security deception 
detection realm.  
Literature Search Strategy  
I used a comprehensive literature search strategy to find relevant literature for the 
study. I searched multiple databases for peer-reviewed journals, government documents, 
and books. The initial search was conducted using the multidisciplinary databases 
ProQuest Central and Academic Search Complete. This was followed by searches in 
PsycINFO, PsycARTICLES, PsycCRITQUES, SocINDEX, ScienceDirect, and Google 
Scholar. Key search terms were micro-expressions, micro-expression, microexpression, 
microexpressions, micromomentary expressions, micro-momentary expressions, 
deception detection, emotional deception, facial expressions, emotional expressions, and 
universal expressions.  
The date range of 1966 to 2017 was used for the search. I used this quite 
extensive range because I believed that there was a limited amount of research that had 
been conducted on micro-expressions, which proved to be true. The search yielded a total 
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of 76 relevant articles, including seminal works as well as the current literature on micro-
expressions. I compared these findings to reference lists of current (2012-2016) peer-
reviewed articles on micro-expressions. The review of recent peer-reviewed articles 
resulted in seven additional articles and one additional book to review for this study.  
Theoretical Foundations 
The theoretical basis of this study was Darwin’s (1872) theory of the universality 
of emotional expression, initially developed in his book The Expressions of the Emotions 
in Man and Animals. In this work, Darwin reported that in his observations, he had noted 
that both humans and many animals display the same facial expressions when reacting to 
certain stimuli. These findings led Darwin to posit that emotional displays were universal 
in humans as well as in each animal species. Though the belief that all emotional displays 
are universal in humans were not supported (Matsumoto, 1992; Waller, Cray & Burrows, 
2008), it has been shown that at least seven emotional displays are shown universally in 
humans (Ekman & Keltner, 1970; Matsumoto, 1992; Waller et al., 2008). 
When developing the theoretical foundation, I also drew on the work of Haggard 
and Isaacs (1966), Ekman and Friesen (1969), Matsumoto and Hwang, (2011), Yan et al. 
(2013), Shen, Wu, and Fu, (2012), and Kane and O’Byrne (2014). Haggard and Isaacs 
(1966) were the first to publish on the subject of micro-expressions, while Ekman and 
Friesen (1969) were the first to create a working theoretical model and explanation for 
the creation and displays of micro-expressions. Haggard and Isaacs (1966), and Ekman 
and Friesen (1969) showed that micro-expressions portray the universal emotions, and 
that they are created in high stress situations where an individual is concealing their true 
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emotional state. These findings would later be expanded upon by Rinn (1984) to include 
a neurological explanation of micro-expressions as a neurological battle for dominance of 
the facial muscles when a felt emotion is being concealed in a high stress situation. The 
battle for control of the facial display takes place between the aspects of the brain which 
control voluntary muscle movement, the prymidal track, and those that control 
involuntary movements, the extra-prymidal track. Matsumoto and Hwang (2011) were 
the first to show that it is possible to train individuals in micro-expression recognition, 
having their study participants retain the knowledge and be able to apply it at a later time 
in accordance with educational theory (Matsumoto & Hwang, 2011).    
 Yan et al. (2013) provided a current understanding of how micro-expressions are 
displayed, while Shen et al. (2012) provided an understanding of how individuals are able 
to recognize micro-expressions displayed using the theoretical model established by 
Ekman and Friesen (1969). Shen et al. indicated that a total displays time of or over 200 
milliseconds for emotional facial displays is able to be accurately recognized by 
individuals. Finally, Kane and O’Byrne (2014) showed that it is possible to train 
individuals to recognize micro-expressions displayed in a manner consistent with Yan et 
al. (2013) findings and with the training method of Matsumoto and Hwang (2011). 
 Because micro-expression training uses the seven universal emotional displays, 
the aforementioned theoretical basis, as developed by Darwin and narrowed and 
formalized by Ekman and Keltner (1970), Matsumoto (1992), and Waller et al. (2008), 
was appropriate for this study.   
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Literature Review Related to Key Variables 
The Universality of Emotional Displays 
The seven universal emotions, anger, contempt, disgust, fear, happiness, sadness 
and surprise, are the basis for micro-expressions and thus key to this study. Studies 
(Boucher & Carlson, 1980; Ekman et al., 1972; Izard, 1971; Matsumoto, 1992) have 
shown that humans facially express at least seven different emotional states in the same 
manner across all races, genders, ethnicities, and creeds because of primary facial 
muscles in all humans which are responsible for expressing these emotions in the same 
manner. The expression of these emotions can be altered or prevented by medical 
conditions, such as spinal cord injuries and muscular atrophy as well as cosmetic 
interventions such as Botox injections (Waller et al., 2008). 
The theory of the universality of emotional display was developed by Darwin 
(1872) and published in The Expressions of the Emotions in Man and Animals. In this 
work, Darwin stated his belief that emotional displays were universal in humans and in 
each species of animal due to evolutionary aspects that led to a common system of non-
verbal communication. In a series of studies, Ekman and Keltner (1970) attempted to 
understand how emotional displays were identified in multiple cultural settings. Ekman 
and Keltner began by employing Darwin’s method of showing individuals from a variety 
of cultures pictures of emotional displays of individuals from multiple races and having 
the participants identify which emotion they believed was being expressed. Ekman and 
Keltner culminated the study by using the recently discovered and previously isolated 
Fore linguistic group of South Highlands of New Guinea as participants. Ekman and 
23 
 
Keltner videotaped participants from this isolated group and then showed their emotional 
displays to college students in the United States. The final portion of this study involved 
videotaping university students without their knowledge while they watched both neutral 
and stress inducing material (graphic videos of surgeries) in Japan and the United States, 
and then showing the obtained videos to the alternate group and having them identify the 
expressed emotion.  
In their analysis of the three conditions of the study, Ekman and Keltner (1970) 
found that emotional recognition was accurate at a rate of .88, far exceeding chance given 
that a total of seven emotional states were provided as potential answers. Their findings 
were in line with those of Darwin (1872). Though this study did not itself provide 
conclusive evidence of the universality of facial displays of emotions, it was the seminal 
works within the field.  
Ekman and Keltner’s work led to the development of the FACS by Ekman, 
Friesen and Hager originally published in 1978 with the second edition published in 
2002.  FACS is a coding method for facial muscle movements with each Action Unit 
(AU) given a numerical and alphabetical designator. The numerical designator indicates 
the muscular movement while the letter designator indicates the intensity of the 
movement on a 7-point Likert scale with “A” being barely noticeable movement and “G” 
being the largest physiologically possible movement. FACS has remained the primary 
method for coding facial muscular movements in the field of emotional deception 
detection and emotional identification (Yan et al., 2013). Despite the fact that FACS is 
based on peer-reviewed publications such as Ekman (1977b) who published a partial 
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peer-reviewed facial coding system, this facial coding system has not been subject to peer 
review and is not fully empirically supported.  
Several researchers conducted a series of studies that replicated the Ekman and 
Keltner (1970) findings. These included the work of Boucher and Carlson (1980), Ekman 
et al. (1972), Galati, Scherer, and Ricci-Bitti (1997), Izard (1971), Matsumoto (1992), 
Yan et al. (2013), and Shen et al. (2012). Of these, Boucher and Carlson, Ekman et al., 
Izard, and Matsumoto studied in depth emotional displays in cross-cultural settings and 
obtained statistical findings similar to Ekman and Keltner’s findings. 
 Additional studies contributed to the understanding of the universality of facial 
displays of emotion. Notable is the Galati et al. (1997) study examining if differences 
existed in emotional displays between congenitally blind children and their normally 
sighted counterparts. Coding of facial displays of the universal emotions between the two 
groups showed no difference at a level of statistical significance for intensity of 
emotional display between the groups, though the exact statistical findings were not 
presented in the study. The study showed that when individuals were asked to portray an 
emotional state through a facial expression of emotion and they were not experiencing 
the emotion, there were large differences between blind and sighted individuals in the 
facial displays. Galati et al. (1997) found that when the emotional states were being felt 
by the individuals, there were similar facial expressions beyond that of chance and were 
accurately recognized by judges for both blind and normatively sighted individuals (p < . 
01).  
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 Though a number of issues exist with the Galati et al. (1997) study, notably the 
absence of the specific statistical results when the null hypothesis was accepted, the study 
has served as a seminal work within modern facial expression coding and added to the 
current understanding of the universality of emotional display as the results indicated that 
there is an instinctual aspect in emotional display due to the lack of coding differences in 
congenitally blind and normatively sighted individuals facial expressions of anger, 
contempt, disgust, fear, happiness, sadness, and surprise. Since the publication of the 
Galati et al. study, the results have been replicated in numerous studies. Notable 
replication of the Galati et al. findings are seen in a meta-analysis of the available data by 
Elfenbein and Nalini (2002) who found that there was no significant difference between 
cultural, blind, gender, and regional groups’ emotional displays of anger, contempt, 
disgust, fear, happiness, sadness, and surprise when the emotional states were felt or were 
properly imitated (t(161) = 37.6, p < 10-14, one-tailed, r = .95). An in-group advantage in 
emotional recognition was present in the findings (p < .02), with this finding believed to 
be due to facial muscular differences between ethnic groups in secondary facial muscles.  
What are Micro-Expressions? 
Micro-expression research began in the 1960s when Haggard and Isaacs (1966) 
were analyzing video recordings of therapy sessions frame by frame conducting an 
analysis of nonverbal cues that were presented in the session between the patient and 
psychologist. During this analysis it was noted that there were brief facial emotional 
displays that were otherwise unable to be seen. These facial expressions were named 
“micromomentary facial expressions” by Haggard and Isaacs, and led to additional 
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research on these brief facial expressions. These brief facial expressions were also noted 
in a study on marital non-verbal communication interactions, which analyzed videos of 
spousal interactions on a frame by frame basis where each frame was 1/25 of a second 
(Condon & Ogston, 1966). The Condon and Ogston (1966) research provided further 
naturalistic observations on the existence of what would become known as micro-
expressions.  
A series of studies conducted by Ekman and Friesen (1969; 1974) renamed the 
emotional displays to micro-expressions and showed in what circumstances micro-
expressions were shown. In the first study, Ekman and Friesen (1969) conducted two 
case studies in which they videotaped and then analyzed therapy sessions of two patients 
to identify micro-expressions and other deceptive behaviors. The videos were shown to 
32 and 28 individuals for study 1 and 2 respectively to code for deceptive behavior. The 
coders observed micro-expressions in both videos when the films were shown in slow 
motion depicting sadness while the therapy patient stated that they were not experiencing 
this emotional state.  
Though the Ekman and Friesen (1969) study provided a more comprehensive 
understanding of micro-expressions and other deceptive indicators from naturalistic 
observations, the study utilized only two video recordings while a total of 120 recordings 
of 40 inpatient individuals had been obtained, as micro-expressions were only present in 
two videos. Utilizing the additional videos would have provided an increased level of 
evidence within the study. Further, the only statistical report within the study was the 
interrater reliability for each deceptive indicator. As the study was based in naturalistic 
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observation, the reporting of frequency of each deceptive indicator would have added to 
the overall understanding of the phenomenon. Despite these limitations, this work is often 
stated as a seminal work in micro-expression identification (Boucher & Carlson, 1980; 
Ekman et al., 1972; Izard, 1971; Kane & O’Byrne, 2014; Matsumoto, 1992; Matsumoto 
& Hwang, 2011; Porter, ten Brinke & Wallace, 2012; Shen et al., 2012; Yan et al., 2013).  
Ekman and Friesen (1969) research was followed by a study (Ekman & Friesen, 
1974) on general deception detection practices in which nursing students were shown a 
series of videos, one video of a nature setting to calm them and the alternate video was of 
graphic surgeries. At the same time they would have to describe a pleasant scenario and 
convince the interviewer that this description was of the video they were watching 
regardless of which video was being shown. The interviewer was unable to see the video 
and the interactions were recorded. The nursing students were told that successfully 
deceiving the interviewer was key to their program completion in an attempt to elicit a 
high stress state. The removal of nurses from their program of study if they were unable 
to conceal their emotions was stated to be a deception after the completion of the study to 
the participants.  
After the completion of the study four experienced facial action coders analyzed 
the videos in slow motion and identified micro-expressions in the majority of deceptive 
videos (Ekman & Friesen, 1974). Further information on the prevalence of micro-
expressions was not presented in the study leaving the reader to question the finding of 
micro-expressions within the study.  
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The work of Ekman and Friesen (1974) was followed by Ekman and Friesen 
(1977) publishing a meta-analysis of their work where an in-depth understanding of 
micro-expressions displays began to form. The meta-analysis suggested that micro-
expressions are shown in a pattern of brief facial expressions lasting for less than half a 
second and shown during emotional concealment in a high stress situation.   
Since Ekman and Friesen (1977) published their meta-analysis little work has 
been done on micro-expressions. The minimal research on micro-expressions since the 
Ekman and Friesen (1977) study has led to little empirical evidence of micro-expressions 
in the modern literature as the majority of research conducted after 1977 has been on the 
ability to detect lies (Porter & ten Brinke, 2008; Porter et al., 2010). Research into micro-
expressions noticeably increased after 9/11 with numerous studies being published in the 
following years (Porter & ten Brinke, 2008; 2010; Porter et al., 2010) in which micro-
expression displays were examined. In the first of these studies, Porter and ten Brinke 
(2008) attempted to elicit micro-expression reactions from undergraduate students 
(N=41) by exposing them to a variety of images from the International Affective Picture 
System (IAPS), a normed emotional elicitation database, attempting to elicit an emotional 
response of disgust, sadness, fear, happiness, or no emotional response. Participants were 
shown a set of photos and asked to portray the same emotion each time they saw a photo, 
and this procedure was repeated for each emotional state which was attempting to be 
elicited. As a result there were three potential types of facial expressions which could be 
displayed. The first is the true emotional state, that being the students saw a photograph 
which made them sad (or any emotional reaction which the photo set was attempting to 
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elicit (sadness is used as an example here). They were asked to express a sad facial 
expression, a masked facial expression in which the photo did not make them sad though 
elicited another emotional reaction and they showed sadness, and finally a simulated 
facial expression in which the photo elicited no emotional reaction though a sad 
expression was shown. 
The study (Porter & ten Brinke, 2008) videotaped, at a rate of 30 frames per 
second, the participants as they viewed the pictures on a computer screen with each 
emotional elicitation set containing 3 images with a total of 17 images being shown 
including five images which were meant to not elicit any emotional response. The results 
were then analyzed frame by frame for micro-expressions by the two authors who had 
extensive experience in the facial coding of expressions (Porter & ten Brinke, 2008). In 
total, 104,550 frames were analyzed for micro-expressions with an interrater reliability of 
.933 for facial movements. The study found that all participants expressed micro-
expressions though the expressions were not consistent with the definition of micro-
expressions at the time. The inconsistency with the definition of micro-expressions was 
due to the micro-expressions lasting longer than 200 milliseconds, and only appearing in 
the upper or lower potations of the face, while no full facial micro-expressions were 
identified. The study did not indicate the range of time in which micro-expressions were 
displayed for, and noted that the participants were not in a high stress situation as they 
were participating for extra-credit in an undergraduate psychology class. The authors 
noted that the theoretical foundation for micro-expression requires a high stress 
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emotional deceptive situation and this may have impacted the displays of the micro-
expressions. 
The study (Porter & ten Brinke, 2008) produced two primary results. The first 
was that partial micro-expression occurred during masked or simulated facial expressions 
and always corresponded with the emotion which the shown picture attempted to elicit, 
F(6, 35) = 17.33, p < .001. The second was that despite not creating an environment 
where the participants felt high levels of stress in concealing their true emotional state, 
the study provided the first evidence of micro-expression displays since 1977.  
The Porter and ten Brinke (2008) study was followed by research conducted by 
the same authors in which they attempted to further understand how and why micro-
expressions are displayed (Porter et al., 2010). The Porter et al. study replicated the Porter 
and ten Brinke (2008) study in the use of the IAPS photographs, recording of individuals 
utilizing a video camera at a rate of 30 frames per second, with the alteration of a wide 
screen 27 inch LCD monitor, over a 17 inch CRT monitor that had been utilized in the 
previous study. The study utilized 59 undergraduate participants, and utilized the same 
procedure from the Porter and ten Brinke (2008) study for emotional displays, requesting 
all participants to show certain emotions for each photo set resulting in true, simulated 
and masked emotional displays. The images which were shown in these photo sets had a 
greater valence to elicit a greater range of felt emotions (Porter et al., 2010).  
The Porter et al. (2010) study resulted in a total of 256,650 frames of video which 
were analyzed by the authors with each frame being coded twice, once for upper facial 
movement and once for lower facial movements. The authors of the study underwent 
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extensive training in emotional recognition prior to the commencement of the study 
resulting in a high level of interrater reliability between the three authors, p < .001, 87.3% 
agreement.  
The study (Porter et al., 2010) found that there was a significant effect for micro-
expressions lasting for less than half a second, F(6,53) = 28.28, p < .01. Fear was the 
most commonly seen micro-expression, while happiness was the least. The study also 
found that micro-expressions were more likely to take place when photos which elicited a 
high emotional response versus a low emotional response were shown, F(1,58) = 3.34, p 
=. 07. 
Though a number of micro-expressions were seen, none met the definition at the 
time of micro-expressions, lasting less than 200 milliseconds, in the study (Porter et al., 
2010). No micro-expressions appearing was stated in the discussion to potentially be due 
to the low stakes of the experiment, in which there was no negative consequences, 
perceived or real, for participants if they were unable to conceal their true emotional 
state.  
Though these studies (Porter & ten Brinke, 2008; Porter et al., 2010) found that 
micro-expressions are shown in low stakes environments, and last longer than the 200 
millisecond emotional displays for micro-expressions theorized by Ekman and Friesen 
(1974), no full facial micro-expressions were shown. Arguably this is due to the low 
stakes and thus low stress environment of the study, as there are ethical issues with 
creating a high stress environment for participants, restricting the studies abilities. 
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However these findings provide additional evidence for the existence of micro-
expressions.  
The final study that provided evidence of what micro-expression are was 
conducted by Yan et al. (2013). Yan et al. found that micro-expressions are not displayed 
in the manner in which previous research had theorized. Yan et al. found that micro-
expressions are displayed in a positively skewed curve to reach the highest intensity of 
the emotional display. The Yan et al. research showed that the highest intensity of the 
emotional display is reached approximately 1/3 of the way through the displays of the 
micro-expressions. It was also found that the highest intensity of the emotional display is 
displayed for a shorter duration than previous researchers had hypothesized, 17 
milliseconds on average versus 200 milliseconds, respectively. 
Yan et al. (2013) reproduced the Ekman and Friesen (1974) study, in which 
individuals were shown a video and were told to maintain a neutral or happy expression, 
though for ethical reasons, stated that for each emotional display shown by the 
participants 5 Chinese Yuan would be deducted from the participation incentive where 
the Ekman and Friesen stated to students that if emotional leakage was detected the 
participants would be removed from their nursing program. In the Yan et al. (2013) study 
the participants, undergraduate students at a Chinese university, were seated in front of a 
19 inch computer monitor with a video camera recording that at a rate of 60 frames per 
second. Then, 17 videos were shown in a randomized order to the participants with the 
videos attempting to elicit a strong emotional reaction. After each video the participant 
was asked to state the emotion they believed the video was attempting to elicit. 
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The videos were then coded by two individuals identifying emotional expressions 
which lasted for or less than 500 millisecond or 30 frames. In total 245 emotional 
expressions lasting for less than 1 second were observed with 109 facial expressions 
lasting less than half a second being observed. The mean duration of the 109 observed 
facial expressions was 313.91 millisecond (p < .05, SD = 85.81, range 166.67 to 502.78), 
with a mean onset duration of 139.91 milliseconds (p < .05, SD = 50.05, range 65.97 to 
261.93). The study identified 15 instances of micro-expressions lasting less than 200 
milliseconds which was the theoretical framework for micro-expression displays 
developed by Ekman and Friesen (1974). The differences in definitions was discussed 
and as the micro-expressions presented themselves in the same manner of intensity onset 
between the two groups (less than 200 and 500 milliseconds) it was argued that an 
increase in technological capabilities allowing for increased frame rate and detail to be 
seen in videos allowed for the increased analysis and understanding of micro-expressions. 
Within the discussion it was stated that there currently does not exist a commonly 
accepted definition of micro-expressions. As the 200 millisecond definition was 
developed during the seminal work research, and this is in contrast to current researching 
showing that micro-expressions last longer than 200 milliseconds (Porter & ten Brinke, 
2008; 2012; Porter el al., 2010; Yan et al., 2013). As such, the study (Porter el al., 2010) 
utilized a definition of micro-expressions as facial expressions lasting less than 500 
milliseconds.  
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Why do Micro-Expressions Appear? 
 No studies have been completed on the neurological rational for why micro-
expressions appear. A single paper has been written on the subject providing a theoretical 
understanding of the neurological rational for micro-expressions. Rinn (1984) wrote on 
the neuro-biological rational for voluntary and involuntary facial movements including 
micro-expressions as an involuntary facial movement. In this paper Rinn discussed the 
roles which the prymidal and extraprymidal tracts of the brain impact voluntary and 
involuntary movement. Rinn stated that the prymidal tract controls voluntary movement 
while the extraprymidal tract controls involuntary movement. In high stress 
circumstances when an individual is feeling one emotion and displaying an alternate 
emotional state through their facial expression, both the prymidal and extraprymidal 
tracts of the brain seek to control the facial expression. While the prymidal tract will 
control the facial emotional display the extraprymidal tract will attempt to gain control 
and show the true emotional state the individual is experiencing. The battle for facial 
display dominance between the prymidal and extraprymidal tracts was theorized to be the 
neurological rational for the displays of micro-expressions. 
 Rinn (1984) also addressed the neurological differences between the upper and 
lower face, focusing on the extraprymidal tract role in upper facial movements. The 
differences in upper and lower facial displays as controlled by the extraprymidal track is 
supported by findings from Porter and ten Brinke (2008) as previously discussed. Further 
discussion on the role of instinctual facial displays are briefly mentioned in the context of 
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emotional displays of blind individuals strengthening the theoretical foundation for the 
universality of emotional displays (Rinn, 1984).  
 The point that increased cognitive stress only appears in deceitful circumstances 
was argued against by Gombos (2006). The article which argued that increased cognitive 
load may be present in truthful settings due to the complexity of recalling specific details 
of an event. Arguably this could lead to the displays of micro-expressions if multiple 
emotional states were being felt by the individual. Gombos theory of micro-expression 
displays rational has not been followed up since its publication in 2006.  
Ability to Recognize Micro-Expressions 
 Few studies have specifically looked at the physiological and cognitive abilities to 
properly recognize micro-expressions. To date only one such study has been identified, as 
published by Shen et al. (2012). The study investigated the effects of duration of micro-
expressions on the proper identification of micro-expression emotional displays: this was 
completed in two separate experiments. The first experiment utilized two micro-
expression training methods to determine if any difference in training outcome exists in 
six of the seven universal emotions (anger, disgust, fear, happiness, sadness, and surprise. 
The rational for the exclusion of the contempt expression was not stated. Two programs 
were used, these are the Brief Affect Recognition Test (BART) and the Micro-Expression 
Training Tool (METT). In the BART a cross is shown on the screen for one second 
which was immediately followed by one of the emotional displays, while in the METT a 
neutral face shown for two seconds precedes and followed the emotional depiction and 
utilized 11 participants all of whom reported normal vision (Shen et al., 2012). The 
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training methods of the METT were not utilized and instead all participants were shown 
how to accurately identify the six emotional states through researcher instruction, while 
the METT micro-expression recognition test was utilized. In both programs the exposure 
to the emotional picture was 40, 120, 200 or 300 milliseconds.  
 The results were analyzed in a repeated measures ANOVA in a 2 (condition) by 4 
(duration) by 6 (emotional display) analysis. The main interaction of condition was not 
significant, F(1, 10) = 0.962,  p = .350, though there was a significant effect for duration 
F(3,30) = 109.027, p < .001. The ability to properly recognize the emotional display 
increased as the exposure time increased in both the BART and the METT, though the 
BART had a higher accuracy rate than the METT at the 40 millisecond display at 
approximately .65 and .5 respectively 
In the second experiment (Shen et al., 2012) 12 individuals participated and all 
reported normal vision. The second experiment sought to understand how much training 
was required to properly identify the six emotional states utilizes in the first experiment 
shown as micro-expressions at durations of 20, 40, 80, 120, 160, 200, and 280 
milliseconds for both the BART and METT methods of micro-expression displays.  
The results (Shen et al., 2012) were analyzed in a repeated measures ANOVA in a 
2 (condition) by 8 (duration) by 6 (emotional display) analysis. There were significant 
interactions for condition, F(1, 11) = 51.932, p < .001, duration, F(7, 77) = 104.416, p < 
.001, and expression type, F(5, 55) = 13.022, p < .001. The findings also showed that 
there were no significant differences between the training methods at a duration of 160 
milliseconds and greater, p > .455.  
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Overall, the study (Shen et al., 2012) found that training allowed individuals to 
recognize micro-expressions with accuracy at durations of 20 milliseconds with 
increasing in ability as exposure increased plateauing at 200 milliseconds. Further the 
expressions of surprise, and happiness, in that order, were the easiest to recognize with 
fear being the hardest. The obtained results on emotional recognition as micro-
expressions coincides with results obtained by McAndrew (1986) in emotional 
identification of the universal emotions. Further the experiment did not utilize emotional 
displays beyond 300 milliseconds as the original theoretical framework of micro-
expression displays stated that micro-expressions were displayed between 40 
milliseconds and 200 milliseconds (Ekman & Friesen, 1975; Shen et al., 2012), later 
statements by Ekman (2009) altered his definition of what a micro-expression is to stated 
that micro-expressions were any facial expression lasting less than 500 milliseconds 
(Ekman, 2001).  
Overall, Shen et al. (2012) noted that the accuracy of micro-expression 
identification was higher than in other studies and it was stated that this could be due to 
the use of only two models for emotional expression, one of each sex, with higher scores 
being obtained due to testing effect. It was also noted that the lower scores obtained from 
participants utilizing the METT may be a result of the neutral face which preceded the 
micro-expression displays. The METT simulates micro-expression displays in naturally 
occurring instances over the BART testing method providing increased external validity 
to these findings.  
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The study shows that it is physiological possible to accurately recognize micro-
expressions at a multitude of durations and determine which emotional was being 
expressed, which had previously not been shown. 
Training to Recognize Micro-Expressions 
Micro-expression training is limited to the seven universal emotional expressions 
to exclude cultural difference in non-verbal communication within the training (Ekman, 
1977a). The seven universal facial expressions comprise the seven emotional states of 
anger, contempt, disgust, fear, happiness, sadness, and surprise (Boucher & Carlson, 
1980; Ekman & Keltner, 1970; Ekman et al., 1972; Izard, 1971; Matsumoto, 1992). 
To date only two studies (Kane & O’Byrne, 2014; Matsumoto & Hwang, 2011) 
have been conducted on training outcomes of micro-expression training methods, with a 
third study on training outcomes comparison between two groups. The first of these 
studies was conducted by Matsumoto and Hwang (2011). This study utilized two separate 
training groups to determine if individuals can be trained to recognize micro-expressions. 
The micro-expression training tool was created by the authors and had an inter-rater 
reliability of .86 for coding requirements of each emotional display. The training tool 
utilized in both studies showed micro-expressions displayed for 200 milliseconds 
preceded and followed by two seconds of a neutral face of the same individuals who is 
shown displaying the micro-expressions. The micro-expression was shown as a still 
photo of the highest intensity of the emotional display displayed by the individual.  
The first training group was 81 Korean individuals who were recruited from a 
retail store chain in South Korea (32 males, 48 females, 1 declined to answer; mean age = 
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30.30 years, SD = 8.12). From an educational perspective the group was diverse with 39 
having high school diplomas, 29 having completed a two year college degree, and 9 
having completed a 4 year university program.  
The participants completed a micro-expression training program, which included 
a pre and post-test of micro-expression recognition ability for both the training and the 
control group. In providing a pre-test to the participants each universal emotional display 
shown as a micro-expression was shown twice. As the study utilized a control group this 
part of the study would have greater external validity as the testing effect may have 
impacted the outcome of the post-test results for the control group, and in the use of a 
control group a pre-test is not required (Tabachnick & Fidell, 2007). The results were 
analysed utilizing a two-way ANOVA, using condition and time (pre and post-test) as the 
analysis variables. The findings were significant F(1,72) = 10.90, p < .01. The analysis 
found that scores increased for the training group between pre and post-test though did 
not increase for the control group, p < .89 (Matsumoto & Hwang, 2011).  
In the second study, 25 trial consultants (11 male, 14 female, mean age = 46.31 
years) were utilized as the experimental groups and 30 individual (13 males, 17 females, 
mean age = 49.83) were recruited through the snowball method were utilized as the 
control group. The study employed the same experimental method as the previous study. 
The main effect of time was significant, F(1, 22) = 32.30, p < .01, as was the emotional 
recognition of anger, contempt, disgust, fear.  
Both studies were followed up three weeks later and re-administered the micro-
expression post-test to all four groups in an attempt to understand if the ability to 
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recognize micro-expressions after training is retained. The findings were significant, F(1, 
41) = 17.90, p < .01, between the training and comparison groups. Overall the results 
were promising as the participant’s ability to properly recognize micro-expressions three 
weeks after their training was initially conducted was in line with educational knowledge 
loss understanding (Ebbinghaus, 1992; Matsumoto & Hwang, 2011).  
Matsumoto and Hwang (2011) were the first researchers to test if micro-
expression recognition was a trainable and retainable skill and their work suggested that 
it is. Despite this work being the seminal work in micro-expression training, some flaws 
within the study have been previously noted in this paper. The work of Matsumoto and 
Hwang (2011) was built upon by Kane and O’Byrne (2014) and addressed micro-
expression training given the new understanding of micro-expression displays as shown 
by Yan et al. (2013).  
In their study, Kane and O’Byrne (2014) conducted a three hour training session 
on micro-expressions in a second year class at the University of New Brunswick’s Law 
School. In total, 42 individuals participated in the study over two instructional periods.  
Participants were provided instruction on micro-expression recognition in the 
same manner as the Matsumoto and Hwang (2011) study, with the addition of instruction 
from multiple viewing angles on the Y-axis (0, 45, and 90 degrees; head on, at an angle 
and profile, respectively) with the aim of providing a great level of ability to recognize 
micro-expressions from positions other than head on and incorporated the Yan et al. 
(2013) findings on how micro-expressions are displayed naturally. The emotional 
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displays via micro-expression had an inter-rater reliability of .83 when coded in 
accordance with the FACS (Kane & O’Byrne, 2014). 
Participants were provided with a pre-test consisting on 42 videos of micro-
expression displays of the seven universal emotions with each emotion being shown two 
times from each of the three angles (Kane & O’Byrne, 2014). Training was then provided 
in class over a 90 minute period and then continued two days later culminating in a post-
test provided in the same format as the pre-test utilizing micro-expression displays from 
alternate actors to minimize testing effect.  
A number of factors precluded the use of all participants in a statistical analysis (2 
for previous training, 5 answered only 1 test, 3 answered 50% or less of questions on one 
test) leaving a total of 32 participants for statistical analysis. The study utilised a two-
sample T-test utilizing the two testing times to compare means. The study found that post 
test results were statistically significant in improvement in ability to recognize micro-
expressions over the pre-test, t(31) = 8.193, p < .001, Cohen’s d = 2.179 (Kane & 
O’Byrne, 2014). 
The study had a number of issues that may have effected post-test scores. The 
largest of these is the period over which training took place, allowing for participants to 
obtain additional information on micro-expressions outside of the instructional setting. 
The authors noted this as an issue within the study and stated that this was due to the time 
required to complete the training and the inability to schedule a three hour training 
session within the law school due to class schedules. Further the participants reported in a 
post-test qualitative survey that the method which was utilized for obtaining results, 
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Socrative software, was difficult to utilize and at times confusing, with two individuals 
stating that they ceased answering due to these complications. Finally the sample size 
was small and a larger sample size would help ensure the generalizability of the results 
(Kane & O’Byrne, 2014). 
The Kane and O’Byrne (2014) study, despite its shortcomings, provided evidence 
that micro-expression training can be successfully completed utilizing the method of 
emotional display for micro-expressions as outlined in Yan et al. (2013), as well as 
supporting the findings from Matsumoto and Hwang (2011) showing that micro-
expression recognition is a trainable skill, and is supported by the Shen et al. (2012) study 
as previously discussed.  
An additional study test (Hurley, Anker, Frank, Matsumoto, & Hwang, 2014) 
sought to address differences in training outcomes between undergraduate and security 
guards. The study utilized the micro-expression training method used in the Matsumoto 
and Hwang (2011) study. The study compared pre and post test scores on micro-
expression recognition between the two groups, undergraduate students (n = 356) and 
TSA Behavior Detection Officers (BDO) (n = 127). All participants undertook micro-
expression recognition training and conducted a pre and post-training micro-expression 
recognition. 
The authors utilized a multiple regression to understand if any covariates 
impacted micro-expression recognition at either the pre or post-test levels. Age was a 
major predictor of score (β = -.24, p = .011), and having no law enforcement experience 
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(β = 0.21, p = .020) was a predictor for BDO micro-expression identification (Hurley et 
al., 2014).  
Summary and Conclusions 
The preceding chapter reviewed the literature on the subject of micro-expressions 
and the universality of specific emotional displays. It was noted throughout the chapter 
that currently there is an extremely limited body of knowledge on micro-expressions. 
Due to this there is limited replication of studies within this field which has led to validity 
questions on the subjects of micro-expressions and the universality of emotional displays. 
Despite the above stated issues with the current body of research on micro-expressions 
those studies that have been replicated have come to similar conclusions.  
It is currently understood that there exist facial displays that portray seven 
different emotional states in the same manner across all of humanity. These emotional 
facial displays are anger, contempt, disgust, fear, happiness, sadness, and surprise 
(Boucher & Carlson, 1980; Ekman & Keltner, 1970; Ekman et al., 1972; Haggard & 
Isaacs, 1966; Hill, 2003; Izard, 1971; Matsumoto, 1992).  
It has also been shown that these emotional displays are shown in micro-
expressions, brief facial expressions that last for less than half a second (Ekman, 2001; 
Yan et al., 2013) and show the universal facial expressions (Boucher & Carlson, 1980; 
Ekman & Keltner, 1970; Ekman et al., 1972; Haggard & Isaacs, 1966; Hill, 2003). It has 
also been shown that it is possible to train individuals to properly recognize micro-
expressions under different settings (Kane & O’Byrne, 2014; Matsumoto & Hwang, 
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2011). These three areas of knowledge allow for a comparison of the picture-based and 
video-based micro-expression training methods. 
The purpose of the current study was to quantitatively investigate the differences, 
if any, between the post training accuracy rates of overall and emotion specific micro-
expression identification outcomes of the two current micro-expression training methods 
and no training in micro-expression recognition. This study fills a primary gap in the 
literature, as there has previously been no comparison of these training methods.  
In Chapter 3, the rationale and methodological design for the study are discussed. 
Chapter 3 includes an overview of the population studied, sampling and recruitment 
methods, and data collection procedures. The data analysis plan is outlined along with the 
justification for the analysis methods. Chapter 3 culminates in a discussion on the ethical 
considerations of the study and safeguards from undue harm.   
45 
 
Chapter 3: Research Method 
There are two training methods used to train individuals to properly identify 
micro-expressions. The first of these methods uses pictures (Matsumoto & Hwang, 2011) 
to provide the training while the second method uses videos (Kane & O’Byrne, 2014). I 
conducted this study to determine if differences exist in participants’ abilities to 
recognize micro-expressions between the two training methods and no training.  
 In this chapter, I provide a detailed overview of the sample, sampling methods, 
recruitment methods, data collection, and instrumentation. The chapter concludes with a 
discussion of threats to internal and external validity and ethical concerns associated with 
micro-expression training. 
Research Design and Rationale 
 In this study, I used a quantitative experimental post-test only control group 
design to test if any differences exist between the post training accuracy rates of overall 
and emotion-specific micro-expression identification outcomes of the two current micro-
expression training methods and no training. The participants received training in micro-
expression recognition via a web-based training platform. Each of the participants was 
provided with a uniform resource locator (URL), which randomly assigned them to one 
of the three conditions. The participants completed a consent form prior to beginning the 
micro-expression training.  
The online training was designed such that the participants were instructed on 
how to properly recognize each emotional display individually as well as when compared 
to similar emotional displays. Training and data collection were completed in 
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approximately 30 to 45 minutes. After completion of the training, participants assigned to 
the picture-based training group and the video-based training group completed a 42-item 
micro-expression test in which they were shown the seven universal emotional 
expressions, with each expression shown six separate times displayed as micro-
expressions in accordance with the Yan et al. (2013) findings. Participants assigned to the 
untrained (no training) group completed the post-test and were then provided the 
opportunity to complete the micro-expression training of their choice in accordance with 
ethical principles of research (Gibbon, 2002). 
The participant population was drawn from MTurk. The use of web-based 
training allowed for increased data collection given the geographic area in which the 
population of the United States reside. Further, online training provided consistent 
training to all participants in each group.  
Previous studies (Kane & O’Byrne, 2014; Matsumoto & Hwang, 2011) of micro-
expression training methods have used a pre-test post-test design to determine differences 
in ability to recognize micro-expressions due to the independent variable of training. The 
use of a quasi-experimental design in these studies given the brief period under which 
micro-expression training is primarily taken, 30 to 45 minutes, may result in issues of 
external validity due to the interaction effects of testing. Due to this potential validity 
issue, I used a three-group post-test-only control group design. The three group post-test-
only control group design allowed for a comparison of the training methods against each 
other as well as the no training group, allowing for an understanding of any difference 
between the experimental groups as well against the no training group. The three-group 
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post-test-only control group design allows for a more comprehensive understanding of 
the overall training outcome.  
Methodology 
Population 
 In this study, I recruited participants from MTurk. MTurk is an online worldwide-
based data collection system that allows population criteria to be selected for participants 
(Amazon, 2017). Recruiting participants from MTurk allowed me to obtain a 
convenience sample. The primary limiting factors for this approach were availability of a 
computer with access to internet, time to participate, Amazon and MTurk accounts, 
detection of the study once posted, acceptance of the monetary compensation, and 
fluency in English.  
Sampling and Sampling Procedures 
 The purpose of the study was to quantitatively investigate the differences, if any, 
between the post training accuracy rates of overall and emotion specific micro-expression 
identification outcomes of the two current micro-expression training methods and 
untrained individuals in the sample population. The purpose lent itself to a randomized 
assignment method for the study. Participants were randomly assigned to one of the three 
conditions in the experiment to ensure that, prior to treatment, there was an equal 
probability of inclusion in each of the conditions (see Frankfort-Nachmias & Nachmias, 
2008).  
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Sampling Frame 
 The individuals whom a researcher wishes to use as participants must be properly 
stated as a lack of such statement limits the reproducibility of the study and threatens the 
external validity of the study. Clearly stating the participant population assists in 
developing eligibility criteria for the study (Frankfort-Nachmias & Nachmias, 2008). 
Inclusion in the study was set as members of the MTurk community who reside within 
the United States, are fluent in English, and are 18 years of age and older.   
Sample size and power analysis. A power analysis using G*Power 3.1.9.2 (Faul 
et al., 2009) was conducted to determine the appropriate sample size using a repeated 
measures, between interaction ANOVA, with an effect size of .5 and an α error 
probability of .05. The G*Power analysis resulted in a total sample size of 192, 64 
participants for each of the three conditions. Obtaining the appropriate statistical power is 
fundamental in decreasing the probability of a Type II error in the study that being the 
acceptance of the alternate hypothesis when the null hypotheses should be accepted 
(Tabachnick & Fidell, 2007). Further, within research, power is an essential analytical 
aspect in order to obtain valid inferences of the findings and is dependent upon the 
factors of significance, sample size, and effect size (Tabachnick & Fidell, 2007). Hsu 
(1988) stated the importance of ensuring that the sample size conformed to all necessary 
parameters of the study while also ensuring high probability values. The study obtained a 
sample size of 195 participants, 64 in the video-based training condition, 67 in the 
picture-based training condition, and 64 in the no training condition.  
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Procedure for Recruitment, Participation, and Data Collection  
 Recruitment procedures. Participants were recruited through MTurk. MTurk is 
an online data collection community in which participants can be paid to participate in 
research projects and testing (Amazon, 2017). I placed a brief statement about the study 
on MTurk requesting participants along with notice of the compensation amount of $3.00 
per participant. Participants who did not complete the training and the post-test did not 
receive compensation for their time. Participants were paid through the MTurk payment 
system. Participants in the MTurk participant pool were able to read the study’s 
recruitment statement, including the Walden Uiniversity IRB approval number (11-01-
17-0591787), and select if they wished to participate in the study. When individuals 
selected to participate, they were directed to one of the three conditions through a random 
link assigning code within the host site’s HTML. Participants then completed the training 
and post-test, if assigned to one of the two training groups, or the post-test and then the 
option of completing the training, if assigned to the no training group. Once each group 
had 64 participants who had completed the training and post-test, I removed the request 
for participants from MTurk, thereby ending the recruitment process.  
 Provisions of informed consent. The informed consent procedure provided an 
overview of the benefits and risks of participating in the study comparing micro-
expression training methods. When the participants accessed the online training via the 
provided URL, they were directed to the informed consent webpage. Once the 
participants had reviewed the consent page, they were asked to either select a continue 
button to proceed to the study’s materials or to close the webpage to exit. 
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 In accordance with the American Psychological Association (APA) code of 
conduct (2010), the informed consent process requires statement of the purpose of the 
study, the length of participation, the individual’s right to decline participation in the 
study and to withdraw from the study at any time,  any potential consequences of 
withdrawing or declining to participate, risks, benefits and potential consequences of the 
study, limits of confidentiality, incentives to participate, and whom to contact about 
questions regarding the research and/or participants’ rights. Participants were informed of 
their rights, who and how to contact in the event of questions, the nature, purpose, time 
commitment, risks and benefit, and the amount of compensation ($3.00) they would 
receive should they complete the study. 
 Mode of data collection. Participants selected the study from the list of available 
studies on MTurk. Upon selecting the study, participants were brought to an instruction 
page on Mturk that provided a basic overview of the study and a link bringing 
participants to the study landing page. On the landing page, participants were asked to 
read the consent form. After they read the consent form, they proceeded to the study if 
they selected the continue button and in doing so agreed to participate in the study. At 
this time, for the two experimental conditions, instruction on the characteristics of each of 
the seven universal emotions took place. The instruction was followed by a comparison 
of the anger and disgust facial expressions and the fear and surprise expressions because 
each set of expressions are displayed in a similar manner. For the video-based training 
group, this was done via videos showing the progression of both emotions 
simultaneously. For the picture-based training group, this was done via pictures of each 
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emotion shown at its highest intensity of the emotional display. In the picture-based 
training group, this presentation was followed by each of the seven universal emotions 
being displayed as a picture shown at the emotion’s highest intensity, allowing the 
participant to better understand how the emotion is displayed. For the video-based 
training group, this presentation was done with a slow motion displays of the emotion 
from origin to conclusion. The no training group was provided with the option to 
complete the training after participants completed the post-test, if they desired to do so. 
After this stage, instruction was completed.  
For the post-test, participants were shown a series of videos in which displays of 
the seven universal emotions were shown in accordance with the Yan et al. (2013) 
findings on how micro-expressions are displayed. In total, there were 42 videos each 
showing a micro-expression of one of the seven universal emotions. Each video lasted for 
10.36 seconds with the initial 5 seconds being a display of a neutral face followed by the 
micro-expression displays lasting 360 milliseconds and followed by 5 seconds of neutral 
face. At this time, participants selected which of the seven emotional displays they 
believed was exhibited and then they clicked next to view the next video with the process 
taking place a total of 42 times. Responses were recorded by which emotion was selected, 
and the response was coded as either correct or incorrect and as a numerical indicator 
corresponding to the emotion. Once the testing was completed, the participant received 
their score and were again provided with my contact information should they have any 
concerns or questions. At this time, participants were asked to provide an email address 
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should they wish to receive the study findings, but no participants requested the studies 
findings. 
 Practical and technical consideration regarding the use of web training. Web-
based instruction methods have been shown to be equally effective in providing 
instruction and knowledge outcomes as traditional classroom-based methods (Brown & 
Park, 2016; Kim, & Bonk, 2006). Individuals who are part of MTurk participant 
community are assumed to be familiar with online-based training because MTurk is an 
online training and data collection system.  
Instrumentation 
 Micro-expression training has been conducted in the public domain since the 
early 1990’s (Matsumoto & Hwang, 2011). Micro-expression training is based on the 
universality of emotional displays (Darwin, 1872; Ekman & Keltner, 1970). Micro-
expressions appear as brief facial expressions when a false emotional state is being 
displayed in a high stress environment (Ekman & Friesen, 1969; Rinn 1984). There 
currently exist two training platforms which have been empirically supported in picture 
and video-based training methods, in 2011 and 2014, respectively (Kane & O’Byrne, 
2014; Matsumoto & Hwang, 2011). The instrumentation that was utilized for this study is 
based on the Kane and O’Byrne (2014) training method. The Kane and O’Byrne (2014) 
training method utilized videos to train individuals to recognize micro-expressions.  
 The study utilized the instructional methods of the Kane and O’Byrne (2014) and 
Matsumoto and Hwang (2011) study, while utilizing the video-based training methods of 
the Kane and O’Byrne (2014) study. The video-based condition utilized the videos of this 
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method, while the picture-based condition utilized the same emotional displays 
depictions through picture-based training methods. Permission to utilize and alter the 
training material has been obtained from the primary author of the Kane and O’Byrne 
study.1 Utilizing the training method and material from the Kane and O’Byrne (2014) 
study allowed for a comparison of the training methods to answer the research questions.   
Operationalization of Constructs 
 Research conducted on the universality of emotions has shown that there exist a 
minimum of seven universal emotional displays which are displayed  in the same manner 
across humanity regardless of race, religion, age, sex or other demographic differences 
with some exceptions, notably medical conditions which impair either facial muscular 
ability, or the cognitive ability to experience emotions (Boucher & Carlson, 1980; Ekman 
& Keltner, 1970; Ekman et al., 1972; Izard, 1971; Matsumoto, 1992). These emotions are 
anger, contempt, disgust, fear, happiness, sadness, and surprise. Micro-expressions are 
brief facial expressions that last for or less than half a second and show the seven 
universal emotions (Kane & O’Byrne, 2014; Yan et al., 2013).  
Data Analysis 
 To investigate the inquiry, two research questions were used to determine if any 
difference between instructional methods was present. 
Research Question 1: What is the difference in overall accuracy rate to detect 
micro-expressions between the picture-based training method, the video-based training 
method, and no training? 
                                                 
1 I was the primary author of the Kane and O’Byrne (2014) study. 
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H01: There is no significant mean difference in overall accuracy rate between the 
picture-based training method, the video-based training method, and no training. 
H11: There is a significant mean difference in overall accuracy between the 
picture-based training method, the video-based training method, and no training. 
Research Question 2: What is the difference in ability to recognize specific facial 
expressions within and between the picture-based training method, the video-based 
training method, and no training? 
H02: There is no significant mean difference in ability to recognize specific facial 
expressions within and between the picture-based training method, the video-based 
training method, and no training. 
 H12: There is a significant mean difference in ability to recognize specific facial 
expressions within and between the picture-based training method, the video-based 
training method, and no training.  
In order to analyze the data, IBM SPSS version 24.0 was utilized. To test the first 
hypothesis, a three-group one-way between groups ANOVA was conducted to assess 
differences in mean scores between the post training accuracy rates of overall micro-
expression identification outcomes of the two current micro-expression training methods 
and the no training group. To test the second hypothesis, a MANOVA and 63 t-tests, 21 
within each group were conducted to assess the post-test accuracy rates of emotion 
specific micro-expression identification outcomes of the two current micro-expression 
training methods and no training. A MANOVAs was conducted to determine if there was 
any difference between the three conditions for post-test outcomes for each emotional 
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display with a post hoc pairwise comparison to determine if there were any group 
differences.  
Statistical Assumptions 
Analysis of variance. According to Tabachnick and Fidell (2007), two or more 
sample means can be compared via a one way between groups ANOVA. There are three 
assumptions for a one way between groups ANOVA and MANOVA: (a) observations are 
independent, (b) the sampling distribution of means for each level of the independent 
variable is normal, and (c) population variances of dependent variables in each level of 
the independent variable are homogeneous. 
Threats to Validity 
External validity. As discussed in Pearl and Bareinboim (2014), to ensure the 
integrity and the generalizability of a studies results, threats to external validity must be 
identified. There is currently no consensus on the external validity of micro-expression 
training in the literature due to how previous studies have utilized a micro-expression 
displays model which has was shown to be inaccurate (Shen, Sui, & Fu, 2017; Yan et al., 
2013).  
One potential threat to external validity within the study is the screen-based 
training, which does not provide variation in the distance in which the micro-expression 
is viewed from. The lack of variation of distance from which participants viewed the 
micro-expressions may limited the generalizability of the findings as well as the training. 
The convenience sample is an additional threat to external validity as it lessens the 
chance of generalizability.   
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Internal validity. If a study is unable to measure what it intends to measure it 
lacks internal validity (Pearl & Bareinboim, 2014). To maximize internal validity, threats 
to the relationship of the variables within the study must be addressed.   
Though unlikely, participants may have discussed the study with other 
participants. Discussion of the study between participants was addressed during the 
informed consent process. Within the informed consent process there was a 
confidentiality statement requesting that the study not be discussed with other members 
of the MTurk community until the study was completed.  
An additional threat to internal validity within the study is previous emotional 
recognition training. A number of books on body language and deception detection cover 
this topic and utilize pictures to depict how the universal emotions are displayed, such as 
Body Language for Dummies (Kuhnke, 2012), Emotions Revealed (Ekman, 2007), and 
The Body Language Advantage (Glass, 2012). Books on the subject of body language and 
deception detection make few references to micro-expressions (Porter & ten Brinke, 
2013). Deception detection, body language, and as a subset micro-expressions in the 
media and in books may have led some participants to believe that they had no previous 
exposure to the subject of the study while they have undertaken a basic understanding of 
the universal facial expression displays. 
Ethical Procedures 
 I applied all APA and Walden IRB ethical principles to the study and rigorously 
adhered to these principles. Adherence to these principles began during the informed 
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consent process, which advised all participants of their right to refuse to participate and to 
withdraw from the study at any time without negative consequences.  
 Participant anonymity has been ensured via the study not tracking the IP address 
of participants as they were able to access the training via their workplace or home. 
Participants were able to print or save electronically a certificate of completion for the 
training. Participants were able to enter their name prior to printing or saving the 
certificate of completion, which allowed individuals to include the training within their 
annual performance evaluation. Certificates of completion were not saved and as a result, 
participants could not be tracked, they also could not receive a certificate at a later time.  
 Data was recorded via the online training program, with the data exported as a 
Microsoft Excel file, and then transferred to SPSS for analysis. Both raw and statistical 
data was stored on an Ironkey encrypted external hard drive. This encrypts files utilizing 
a XTS-AES 256-bit encryption and will erase all data from the hard drive if the password 
is incorrectly entered 10 times (Ironkey, 2016). The external hard drive is utilized solely 
for the purpose of storing this information with the data being secured for five years after 
the completion of the study in this manner. The location of the external hard drive is in a 
locked cabinet in my home office. Only I have access to the recorded and stored data.  
Summary 
 In this chapter, I discussed the post-test only control group design of the study. 
The use of web-based data collection was also discussed, as was the empirically 
supported instruments for data collection and training of the participants to recognize 
micro-expressions. Members of the MTurk community were recruited through a research 
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statement of what the study entailed and the URL to the study. The URL randomly 
assigned participants to one of the three conditions and the site tracked how many 
participants each condition received through HTML and PHP scripts. Upon completion 
of data collection, statistical analysis via IBM SPSS version 24.0 was conducted using a 
three one-way between groups ANOVA of the three experimental groups, picture-based 
training, video-based training, and no training. Further, a MANOVA and t-tests were 
conducted to determine if within each group specific emotional recognition variances 
exist. The need to safeguard participant welfare was addressed with a focus on the 
informed consent process and the prospect for participant-researcher communication 
during the research process and afterwards.  
In Chapter 4, a presentation of the findings are provided, which highlight the 
various intersections between and within the video-based training group, picture-based 
training group, and the no training group. The time frame of the study and the events that 
resulted in obtaining usable data are discussed followed by a summary of the results of 
the statistical analyses that served to test the research hypotheses: (a) three one-way 
between groups ANOVA was used to determine whether training method had an impact 
on micro-expression recognition scores, and (b) a MANOVA and paired t-tests were used 
to determine if there was a difference in participants’ ability to recognize specific 
emotional displays as micro-expressions within and between conditions.  
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Chapter 4: Results  
Micro-expressions are brief facial expressions that last for 500 milliseconds or 
less and are shown when an individual is concealing their true emotional state in a high 
stress situation (Ekman et al., 1972; Rinn, 1984). Micro-expression detection has become 
an important part of deception detection programs including the TSA SPOT program 
(U.S. GAO, 2013). The impetus on micro-expression recognition developed in part due to 
the TSA SPOT program which has led to the development of two training methods to 
recognize micro-expressions. The first of these methods uses picture-based training 
(Matsumoto & Hwang, 2011), and the second uses video-based training (Kane & 
O’Byrne, 2014).  
 Recent studies (Yan et al., 2013) have outlined the manner in which micro-
expressions are displayed; however, there is a gap in the scholarly research on whether 
one of the two training methods results in increased ability to recognize micro-
expressions. I undertook this study to address this gap in the literature with two research 
questions addressing the difference in participants’ overall ability to detect micro-
expressions between groups and the difference within each group to recognize specific 
emotions, and between groups for each emotion.  
In the following chapter, I present my findings, which highlight the various 
intersections between and within the video-based training group, picture-based training 
group, and no training group. First, I discuss the time frame of the study and the events 
that resulted in obtaining usable data. Second, I present a summary of the results of the 
statistical analyses that served to test the research hypotheses: (a) three one-way between 
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groups ANOVAs were used to determine whether training method had an impact on 
micro-expression recognition scores, and (b) a MANOVA and paired t tests were used to 
determine if there was a difference in participants’ ability to recognize specific emotional 
displays as micro-expressions within and between conditions. I have provided tables to 
facilitate discussion and optimize reader comprehension. 
Data Collection  
Time Frame, Actual Recruitment, and Response Rates  
A total of 312 participants engaged in the electronic training courses through 
MTurk via a randomizing URL between May 2018 and June 2018. Based on the power 
analysis for sample size previously discussed in Chapter 3, 192 total individuals were 
required, 64 per condition. Of the 312 participant responses, 196 were deemed usable. Of 
the non-usable responses (a) 74 were excluded from analyses due to partially or fully 
completing the training, but not attempting the micro-expression recognition post-test, 23 
of which were due to server errors; (b) 38 were excluded due to 50% or more of the post-
test being incomplete; (c) one participant was excluded because they completed part of 
the training and then were able to switch to the control group resulting in participation in 
two groups; and (d) one participant’s score on the post-test was greater than three 
standard deviations from the norm and removed as an extreme outlier (Hamilton, 2010a). 
As a result, I used data from 64 participants in the video-based and no-training conditions 
and 67 in the picture-based training condition, totalling 196 participants, for analyses. 
Of the 196 usable responses, three had missing data points in the micro-
expression recognition post-test, of which all were missing a single data point. I 
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conducted a missing value analysis (MVA), and found that no variable was missing more 
than 5% of the data, resulting in the MVA not producing t tests. As a result, I deemed that 
the missing data points were not related to any variable and the data points were thus 
missing completely at random (MCAR). Because the values were MCAR, I used a mean 
substitution for the three missing variables as outputted in the MVA (see Hamilton, 
2010b; Tabachnick & Fidell, 2007). 
No specific data on demographics were collected on participants. Participation 
was limited to individuals who were part of the MTurk community, 18 years of age and 
older, lived within the geographic boundaries of the United States, and were fluent in 
English.  
Discrepancies in Data Collection  
The original HTML code used to randomize which condition participants would 
be sent to, caused the website to crash. This lead potential participants to see 404 and 500 
server errors, meaning internal server error and server not properly communicating 
respectively, when potential participants went to the study’s website. Both the 404 and 
500 errors prevent potential participants from participating in the study at that time. The 
404 and 500 server errors were identified within 1 hour of the study being placed on 
MTurk, which led to the MTurk Human Intelligence Task (HIT) being cancelled to 
prevent further attempted participation. The server 404 and 500 errors issue was 
corrected within 16 hours of being identified and the study was reposted on MTurk. The 
server 404 and 500 errors led to 23 participants leaving the study as they were unable to 
complete the study within the allotted time frame. Those individuals were monetarily 
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compensated for their participation because this was a technical issue with the HTML 
code for study randomization.   
Emergence of Adverse Events  
Throughout the data collection phase, there were no instances of psychological 
harm or other adverse events reported by study respondents. Two participants submitted 
comments stating that they believed that the micro-expression and accompanying 
emotional recognition training could assist individuals with autism spectrum disorder 
(ASD) as this related to their personal lives.  
Data Cleaning and Screening Procedures  
In an effort to avoid bias and statistical confounds, I screened and cleaned data 
prior to final analysis (see Hamilton, 2010a; Hamilton, 2010b). One hundred fifteen 
participants were removed before analysis due to missing data, and one participant was 
removed after the initial analysis because the data from this participant was greater than 3 
standard deviations from the mean (Hamilton, 2010a). Outliers that affect the proximity 
of the mean from the median value and insufficient data due to missing values are two of 
the four most frequent issues in data analysis (Tabachnick & Fidell, 2007) and were 
encountered in this study. 
Results  
Research Question 1  
I developed the first research question to examine whether there was a difference 
between picture-based training, video-based training, and no training to recognize micro-
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expressions. Table 1 shows the descriptive statistics for the three conditions as they relate 
to the independent variable. 
According to Tabachnick and Fidell (2007), two or more sample means can be 
compared via a one-way between-groups ANOVA. There are three assumptions for a 
one-way between-groups ANOVA: (a) observations are independent, (b) the sampling 
distribution of means for each level of the independent variable is normal, and (c) 
population variances of dependent variables in each level of the independent variable are 
homogeneous.  
To ensure that observations were independent, I checked participants’ MTurk 
identifications to see if an individual participated multiple times because the study was 
cancelled due to the technical issue, as previously discussed, and then reposted. One 
individual was identified as participating multiple times, and their data set was removed. 
To test for normality of distributions for each sample mean, I obtained histograms for 
each condition and test scores, which indicated normality with slight negative skewness 
for the picture-based training condition. I further tested for normality by conducting a 
Table 1 
IV n M SD SE 95% CI min max 
VBT 64 30.2813 7.27350 .90919 [28.4644, 32.0981] 8 40 
PBT 67 31.5373 5.83700 .71310 [30.1136, 32.9611] 7 42 
NT 64 27.1406 6.21536 .77692 [25.5881, 28.6932] 6 42 
Total 195 29.6821 6.68985 .47907 [28.7372, 30.6269] 6 42 
Note. VBT = video-based training; PBT = picture-based training; NT = no training. 
Descriptive Statistics for VBT, PBT, and NT 
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Shapiro-Wilk test (see Table 2), with a significance level of p = .001 (Tabachnick & 
Fidell, 2007).  
Table 2 
Test of Normality for Test Score for VBT, PBT, NT 
Condition Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df p Statistic df p 
VBT .149 64 .001 .896 64 .001 
PBT .120 67 .018 .931 67 .001 
NT .100 64 .188 .944 64 .006 
Note. VBT = video-based training; PBT = picture-based training; NT = no training 
a. Lilliefors significance correction. 
 
The Shapiro-Wilk test indicated that the distribution was non-normal for the 
video- and picture-based training groups, and that the no training group was normally 
distributed. During the normality testing, skewness and kurtosis were also assessed as 
shown in Table 3. The range for skewness and kurtosis of ± 2 was applied (Field, 2013). 
Table 3 shows marginal platykurtic characteristics for the no training condition and 
platykurtic for the picture-based training condition. 
Table 3 
Central Tendency, Standard Deviation, Skewness, and Kurtosis for VT, PT, NT 
Condition M Median SD Skewness Kurtosis 
VBT 30.2813 2.2188 7.27350 -1.212 1.289 
PBT 31.5373 .4627 5.83700 -1.191 3.501 
NT 27.1406 -.1406 6.21536 -.842 2.495 
Note. VBT = video-based training; PBT = picture-based training; NT = no training 
Though the data were non-normally distributed because there were greater than 20 
degrees of freedom within the conditions, the F test was robust to violations of normality 
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because outliers were removed from the data set. The practice of using data that is non-
normally distributed within an MANOVA and ANOVA is generally accepted practice 
within statistical analysis (Tabachnick & Fidell, 2007). Therefore, the data were not 
transformed to assess the first research question.   
To test for homogeneity of variances, F values for Levene’s statistic are shown in 
Table 4. I selected Levene’s test of homogeneity of variances because it is not sensitive to 
departures from normality (Tabachnick & Fidell, 2007). The results revealed no 
significant differences between group variances. 
Table 4 
Levene’s Test of Homogeneity of Variances for VT, PT, and NT 
F(2, 192) df1 df2 p 
1.883 2 192 .155 
 
A three-group one-way between-groups ANOVA was conducted to determine if a 
significant difference was present between the three conditions. The results revealed 
statistically significant differences in training outcomes between the three conditions at 
the p < .001 level for the effect of training [F(2, 192) = 7.988, p < .001, n2 = .077] - a 
small effect (see Table 5). These findings suggest that micro-expression recognition was 
impacted by training.    
  
66 
 
Table 5  
ANOVA for VBT, PBT, and NT 
 
 
 Sum of Squares df MS F P n2  
Between Groups 666.959 2 333.479 7.988 .001 .077 
Within Groups 8015.329 192 41.747    
Total 8682.287 194     
Note. VBT = video-based training; PBT = picture-based training; NT = no training  
 
To determine which training method, if any, produced the highest impact on 
micro-expression recognition, I used a post-hoc analysis involving a Tukey’s test for 
multiple comparisons (Tukey, 1953) to obtain simultaneous contrasts of condition means 
(see Table 6).  The Tukey’s test was selected as compared to other tests because it 
optimally adjusts for a Type II error (Williams & Abdi, 2010).  
Table 6 
Tukey’s Tests for Multiple Comparisons: VBT, PBT, and NT  
(I) Condition (J) Condition M Diff. (I-J) SE p 95% CI 
VBT PBT -1.25606 1.12932 .508 [-3.9236, 1.4114] 
NT 3.14063* 1.14218 .018 [.4428, 5.8385] 
PBT NT 4.39669* 1.12932 .001 [1.7292, 7.0642] 
Note. VBT = video-based training, PBT = picture-based training, NT = no training. 
 The Tukey’s post-hoc comparison showed that both video-based training (M = 
30.28, SD = 7.27, 95% CI [28.4644, 32.0981]) and picture-based training (M = 31.53, SD 
= 5.84, 95% CI [30.1136, 32.9611]) were statistically significant from no training (M 
=27.14, SD = 6.22, 95% CI [25.5881, 28.6932]) at the p < .05 level. There was no 
significant difference between the video-based training and the picture-based training in 
micro-expression recognition ability.  
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Research Question 2  
The second research question examined the difference, if any, in ability to 
recognize specific facial expressions within and between groups. The analysis was 
completed in two stages. The first stage was a between groups analysis and the second 
stage was a within groups analysis. 
Between groups.To ensure that observations were independent, I checked 
participants’ MTurk identifications to see if an individual participated multiple times as 
the study was cancelled due to the technical issue, as previously discussed, and then 
reposted. One individual was identified as having participated in multiple conditions and 
the corresponding data were removed. To test for normality of distributions for each 
sample mean, histograms for each condition and test scores were obtained, which 
indicated normality with slight negative skewness for the picture-based training 
condition. Further testing of normality was assessed by conducting a Shapiro-Wilk test 
(see Table 7), with a significances level of p = .001 (Tabachnick & Fidell, 2007).  
Table 7 
Test of Normality for Test Score for VBT, PBT, NT 
Condition Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df p Statistic df p 
Video training .149 64 .001 .896 64 .001 
Picture training .120 67 .018 .931 67 .001 
No training .100 64 .188 .944 64 .006 
Note. VBT = video-based training; PBT = picture-based training; NT = no training  
a. Lilliefors Significance Correction 
 
The Shapiro-Wilk test indicated that the distribution was non-normal for the video 
and picture-based training groups, and the no training group was normally distributed. 
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During the normality testing, skewness and kurtosis were also assessed as shown in Table 
8. The range for skewness and kurtosis of ± 2 were applied (Field, 2013). Table 8 shows 
marginal platykurtic characteristics for the no training condition and platykurtic for the 
picture-based training condition. 
Table 8 
Central Tendency, Standard Deviation, Skewness, and Kurtosis for VBT, PBT, NT 
Condition M Median SD Skewness Kurtosis 
VBT 30.2813 2.2188 7.27350 -1.212 1.289 
PBT 31.5373 .4627 5.83700 -1.191 3.501 
NT 27.1406 -.1406 6.21536 -.842 2.495 
Note. VBT = video-based training; PBT = picture-based training; NT = no training  
Though the data are non-normally distributed, as there are greater than 20 
participants within the conditions, the F and t tests are robust to violations of normality as 
outliers were removed from the data set. The practice of utilizing data that are non-
normally distributed within an MANOVA and ANOVA is a generally accepted practice 
within statistical analysis (Tabachnick & Fidell, 2007). Therefore, the data were not 
transformed to assess the second research question.   
To test for homogeneity of variances, F values for Levene’s statistic are shown in 
Table 9. The results revealed no significant differences between group variances. 
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Table 9 
Levene’s Test of Homogeneity of Variances for VBT, PBT, and NT 
Emotion F(2, 192)  df1 df2 p 
Anger .041 2 192 .960 
Contempt 3.524 2 192 .031 
Disgust 1.901 2 192 .152 
Fear 1.196 2 192 .305 
Happy 2.955 2 192 .054 
Sad .556 2 192 .575 
Surprise 1.413 2 192 .246 
Note. VBT = video-based training; PBT = picture-based training; NT = no training  
 
A MANOVA was employed to assess the differences if any between the three 
groups in micro-expression recognition outcome (see Table 10). Using Pillar’s Trace, 
there was a significant effect of training on micro-expression recognition, V = 0.17, F(14, 
374) = 2.48, p = .002. However, separate univariate ANOVAs (see Table 11) on the 
outcome variables revealed non-significant treatment effects for micro-expression 
recognition on disgust, F(2, 192) = 1.18, p = .311, happiness, F(2, 192) = 0.79, p = .455, 
sadness, F(2, 192) = 2.45, p = .3089, and surprise, F(2, 192) = .692, p = .5. Results of the 
univariate ANOVAs also revealed that anger, F(2, 192) = 10.19, p = .001, contempt, F(2, 
192) = 9.7, p = .001, and fear F(2, 192) = 3.243, p = .041, showed significant treatment 
effects for micro-expression recognition.  
Table 10 
Pillai’s Trace for Multivariate Analysis of Variance 
Effect Value F df p Partial Eta Squared 
Pillai's Trace .170 2.482 14 .002 .085 
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Table 11 
Test of Between Subjects Effects 
Variable Type III SS df    MS    F     p   n2 
Anger 53.323a 2 26.662 10.185 .001 .096 
Contempt 48.120b 2 24.060 9.704 .001 .092 
Disgust 5.160c 2 2.580 1.175 .311 .012 
Fear 16.733d 2 8.367 3.243 .041 .033 
Happy 1.535e 2 .768 .791 .455 .008 
Sad 15.720f 2 7.860 2.453 .089 .025 
Surprise 2.291g 2 1.145 .692 .502 .007 
a. R Squared = .096 (Adjusted R Squared = .086) 
b. R Squared = .092 (Adjusted R Squared = .082) 
c. R Squared = .012 (Adjusted R Squared = .002) 
d. R Squared = .033 (Adjusted R Squared = .023) 
e. R Squared = .008 (Adjusted R Squared = -.002) 
f. R Squared = .025 (Adjusted R Squared = .015) 
g. R Squared = .007 (Adjusted R Squared = -.003) 
h. Computed using alpha = .05 
 
To determine which training method, if any, produced the highest impact on 
recognition of specific emotions of micro-expression, a post-hoc analysis that employed a 
Tukey’s test for multiple comparisons (Tukey, 1953) was employed to obtain 
simultaneous contrasts of condition means (see Table 12).  The Tukey’s test was selected 
as compared to other tests because it optimally adjusts for a Type II error (Williams & 
Abdi, 2010).  
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Table 12 
Tukey’s Tests for Multiple Comparisons: VT, PT, and NT for the Universal Emotions 
Variable (I) Training condition  (J) Training Condition M Diff.  (I-J) SE p. 95% CI 
Anger   
 
video-based training picture-based training -.1467 .28280 .862 [-.8147, .5213] 
no training 1.0313* .28602 .001 [.3557, 1.7068] 
picture-based training no training 1.1779* .28280 .001 [.5100, 1.8459] 
Contempt 
 
video-based training picture-based training -.0504 .27523 .982 [-.7005, .5997] 
no training 1.0313* .27836 .001 [.3738, 1.6887] 
picture-based training no training 1.0816* .27523 .001 [.4315, 1.7317] 
Disgust 
 
video-based training picture-based training -.1241 .25898 .881 [-.7358, .4877] 
no training .2656 .26193 .569 [-.3531, .8843] 
picture-based training no training .3897 .25898 .291 [-.2220, 1.0014] 
Fear 
 
video-based training picture-based training -.3708 .28076 .385 [-1.0340, .2924] 
no training .3438 .28396 .448 [-.3270, 1.0145] 
picture-based training no training .7146* .28076 .031 [.0514, 1.3777] 
Happy video-based training picture-based training -.2157 .17221 .424 [-.6225, .1910] 
no training -.0938 .17417 .853 [-.5051, .3176] 
picture-based training no training .1220 .17221 .759 [-.2848, .5287] 
Sad video-based training picture-based training -.1472 .31289 .885 [-.8862, .5919] 
no training .5156 .31645 .236 [-.2318, 1.2631] 
picture-based training no training .6628* .31289 .089 [-.0763, 1.4018] 
Surprise 
 
video-based training picture-based training -.2013 .22486 .644 [-.7324, .3299] 
no training .0469 .22743 .977 [-.4903, .5841] 
picture-based training no training .2481 .22486 .513 [-.2830, .7793] 
Note. VBT = video-based training; PBT = picture-based training; NT = no training   
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The Tukey’s post-hoc comparison showed that anger recognition was affected by 
the video-based training (M = 30.28, SD = 7.27, 95% CI [.3557, 1.7068], p <.001) and 
picture-based training (M = 31.53, SD = 5.84, 95% CI [.5100, 1.8459] , p <.001), 
contempt recognition was effected by the video-based training (M= 30.28, SD = 7.27, 
95% CI [.3738, 1.6887] , p <.001) and picture-based training (M = 31.53, SD = 5.84, 95% 
CI [.4315, 1.7317] , p <.001), and fear recognition was effected by picture-based training 
(M = 31.53, SD = 5.84, 95% CI [.0514, 1.3777] , p <.031). There was no significant 
difference between the video-based and the picture-based training in micro-expression 
recognition ability among all seven emotions, and no difference between the 
experimental and control conditions for disgust, happiness, sadness, and surprise.  
Within Groups 
I conducted a within groups analysis via paired t-tests, with 63 total t-tests, 21 per 
condition. Assumptions for the paired sample t-test is normality of variance. To test this, 
a Levene’s test of homogeneity was conducted and F values for Levene’s statistic are 
shown in Table 13. Levene’s Test of Homogeneity of Variances was selected as it is not 
sensitive to departures from normality (Tabachnick & Fidell, 2007). A significance value 
of p < .005 was utilized, and results indicated that no significant differences existed 
between group variances.  
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Table 13 
Levene’s Test of Homogeneity of Variances for VBT, PBT, and NT 
F(2, 192) df1 df2 p 
1.883 2 192 .155 
Note. VBT = video-based training; PBT = picture-based training; NT = no training  
 The range for skewness and kurtosis of ± 2 were applied (Field, 2013). Table 14 
shows marginal platykurtic characteristics for the no training condition and platykurtic 
for the picture-based training condition. 
Table 14 
Central Tendency, Standard Deviation, Skewness, and Kurtosis for VBT, PBT, NT 
Condition M Median SD Skewness Kurtosis 
VBT 30.2813 2.2188 7.27350 -1.212 1.289 
PBT 31.5373 .4627 5.83700 -1.191 3.501 
NT 27.1406 -.1406 6.21536 -.842 2.495 
Note. VBT = video-based training; PBT = picture-based training; NT = no training  
 Three sets of paired t-test were conducted, one per condition, in order to examine 
if there were any differences in ability to recognize specific expressions within each 
condition. As shown in Table 15, within the video-based training condition only, four 
interactions were not significant at the p < .05 level. These were, anger and fear, with a 
mean difference of -.33, CI [-.71370, .05745], t(63) = -1.7, p = .094, anger and sadness, 
with a mean difference of .34, CI [-.19810, .88560], t(63) = 1.3, p = .21, contempt and 
disgust, with a mean difference of 3.1, CI [-.12101, .74601], t(63) = 1.4, p = .155, and 
contempt and surprise with a mean difference of -.3, CI [-.76932, .17557], t(63) = -1.3, p 
= .214.  
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Table 15 
Video-Based Training Emotional Comparisons  
Emotions M SD SE 95% CI t df p 
Anger - Contempt -1.48438 1.90231 .23779 [-1.95956, -1.00919 -6.242 63 .001 
Anger - Disgust -1.17188 1.80436 .22554 [-1.62259, -.72116] -5.196 63 .001 
Anger - Fear -.32813 1.54360 .19295 [-.71370, .05745] -1.701 63 .094 
Anger - Happy -2.12500 1.71362 .21420 [-2.55305, -1.69695] -9.920 63 .001 
Anger - Sad .34375 2.16918 .27115 [-.19810, .88560] 1.268 63 .210 
Anger - Surprise -1.78125 1.78591 .22324 [-2.22736, -1.33514] -7.979 63 .001 
Contempt - Disgust .31250 1.73548 .21694 [-.12101, .74601] 1.441 63 .155 
Contempt - Fear 1.15625 1.61559 .20195 [.75269, 1.55981] 5.725 63 .001 
Contempt - Happy -.64063 1.75813 .21977 [-1.07979, -.20146] -2.915 63 .005 
Contempt - Sad 1.82813 1.80436 .22554 [1.37741, 2.27884] 8.105 63 .001 
Contempt - Surprise -.29688 1.89133 .23642 [-.76932, .17557] -1.256 63 .214 
Disgust - Fear .84375 1.68296 .21037 [.42336, 1.26414] 4.011 63 .001 
Disgust - Happy -.95313 1.44123 .18015 [-1.31313, -.59312] -5.291 63 .001 
Disgust - Sad 1.51563 1.92718 .24090 [1.03423, 1.99702] 6.292 63 .001 
Disgust - Surprise -.60938 1.47591 .18449 [-.97805, -.24070] -3.303 63 .002 
Fear - Happy -1.79688 1.44946 .18118 [-2.15894, -1.43481] -9.917 63 .001 
Fear - Sad .67188 1.73713 .21714 [.23795, 1.10580] 3.094 63 .003 
Fear - Surprise -1.45313 1.62256 .20282 [-1.85843, -1.04782] -7.165 63 .001 
Happy - Sad 2.46875 1.65202 .20650 [2.05609, 2.88141] 11.955 63 .001 
Happy - Surprise .34375 1.26263 .15783 [.02835, .65915] 2.178 63 .033 
Sad - Surprise -2.12500 1.94773 .24347 [-2.61153, -1.63847] -8.728 63 .001 
 
As shown in Table 16, within the picture-based training condition, only two 
interactions were not significant at the p < .05 level. These were, anger and sadness, with 
a mean difference of .34, CI [-.19808, .88464], t(66) = 1.3, p = .21, and contempt and 
disgust, with a mean difference of .24, CI [-.19440, .67201] t(66) = 1.1, p = .275. 
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Table 16 
Picture-Based Training Emotional Comparisons  
Emotions M SD SE 95% CI t df p 
Anger - Contempt -1.38806 1.66929 .20394 [-1.79523, -.98089] -6.806 66 .001 
Anger - Disgust -1.14925 1.89300 .23127 [-1.61099, -.68751] -4.969 66 .001 
Anger - Fear -.55224 2.14817 .26244 [-1.07622, -.02826] -2.104 66 .039 
Anger - Happy -2.19403 1.56901 .19168 [-2.57674, -1.81132] -11.446 66 .001 
Anger - Sad .34328 2.21942 .27115 [-.19808, .88464] 1.266 66 .210 
Anger - Surprise -1.83582 1.65691 .20242 [-2.23997, -1.43167] -9.069 66 .001 
Contempt - Disgust .23881 1.77601 .21697 [-.19440, .67201] 1.101 66 .275 
Contempt - Fear .83582 1.54328 .18854 [.45938, 1.21226] 4.433 66 .001 
Contempt - Happy -.80597 1.22151 .14923 [-1.10392, -.50802] -5.401 66 .001 
Contempt - Sad 1.73134 2.01947 .24672 [1.23876, 2.22393] 7.018 66 .001 
Contempt - Surprise -.44776 1.50034 .18330 [-.81372, -.08180] -2.443 66 .017 
Disgust - Fear .59701 1.69723 .20735 [.18303, 1.01100] 2.879 66 .005 
Disgust - Happy -1.04478 1.23623 .15103 [-1.34632, -.74324] -6.918 66 .001 
Disgust - Sad 1.49254 1.98000 .24190 [1.00958, 1.97550] 6.170 66 .001 
Disgust - Surprise -.68657 1.38399 .16908 [-1.02415, -.34899] -4.061 66 .001 
Fear - Happy -1.64179 1.51459 .18504 [-2.01123, -1.27235] -8.873 66 .001 
Fear - Sad .89552 1.75926 .21493 [.46641, 1.32464] 4.167 66 .001 
Fear - Surprise -1.28358 1.73909 .21246 [-1.70778, -.85939] -6.041 66 .001 
Happy - Sad 2.53731 1.85316 .22640 [2.08529, 2.98933] 11.207 66 .001 
Happy - Surprise .35821 .81094 .09907 [.16041, .55601] 3.616 66 .001 
Sad - Surprise -2.17910 1.94567 .23770 [-2.65369, -1.70452] -9.167 66 .001 
 
 
As shown in Table 17, within the no training condition, only three interactions 
were not significant at the p < .05 level. These were, anger and sadness, with a mean 
difference of -.17, CI -.69576, .35201], t(63) = -.66, p = .514, contempt and disgust, with 
a mean difference of -.45, CI -.91764, .01139], t(63) = -2, p = .056, and contempt and 
fear with a mean difference of .47, CI [-.10635, 1.04385], t(63) = 1.6, p = .108. 
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Table 17 
No Training Emotional Recognition Comparison 
Emotions  M SD SE 95% CI t df p 
Anger - Contempt -1.48438 2.26072 .28259 [-2.04909, -.91966] -5.253 63 .001 
Anger - Disgust -1.93750 2.23873 .27984 [-2.49672, -1.37828] -6.924 63 .001 
Anger - Fear -1.01563 2.20023 .27503 [-1.56523, -.46602] -3.693 63 .001 
Anger - Happy -3.25000 1.84305 .23038 [-3.71038, -2.78962] -14.107 63 .001 
Anger - Sad -.17188 2.09727 .26216 [-.69576, .35201] -.656 63 .514 
Anger - Surprise -2.76563 1.90856 .23857 [-3.24237, -2.28888] -11.592 63 .001 
Contempt - Disgust -.45313 1.85959 .23245 [-.91764, .01139] -1.949 63 .056 
Contempt - Fear .46875 2.30230 .28779 [-.10635, 1.04385] 1.629 63 .108 
Contempt - Happy -1.76563 1.78834 .22354 [-2.21234, -1.31891] -7.898 63 .001 
Contempt - Sad 1.31250 2.30854 .28857 [.73584, 1.88916] 4.548 63 .001 
Contempt - Surprise -1.28125 1.79478 .22435 [-1.72957, -.83293] -5.711 63 .001 
Disgust - Fear .92188 2.08018 .26002 [.40226, 1.4414]9 3.545 63 .001 
Disgust - Happy -1.31250 1.58239 .19780 [-1.70777, -.91723] -6.636 63 .001 
Disgust - Sad 1.76563 2.27995 .28499 [1.19611, 2.33514] 6.195 63 .001 
Disgust - Surprise -.82813 1.66719 .20840 [-1.24458, -.41167] -3.974 63 .001 
Fear - Happy -2.23438 1.83218 .22902 [-2.69204, -1.77671] -9.756 63 .001 
Fear - Sad .84375 1.93726 .24216 [.35984, 1.32766] 3.484 63 .001 
Fear - Surprise -1.75000 1.81703 .22713 [-2.20388, -1.29612] -7.705 63 .001 
Happy - Sad 3.07813 2.07253 .25907 [2.56042, 3.59583] 11.882 63 .001 
Happy - Surprise .48438 .97577 .12197 [.24063, .72812] 3.971 63 .001 
Sad - Surprise -2.59375 2.04488 .25561 [-3.10455, -2.08295] -10.147 63 .001 
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Summary  
In analyzing the data, a number of important findings relating to micro-expression 
recognition were observed. For the three one-way between groups analysis for the first 
research question, results of the ANOVA revealed a statistical significant difference 
between the three groups, video-based training, picture-based training, and no training. 
Post-hoc analysis were conducted using Tukey’s tests for multiple comparisons to 
determine mean recognition of micro-expressions between each group. The picture-based 
training and no training, as well as the video-based training and no training, were 
statistically significant in their training outcomes with both picture-based training and 
video-based training having higher mean recognition test scores than no training. Though 
mean micro-expression recognition scores were higher for the picture-based training 
group over the video-based training group, the picture-based and video-based training 
were not statistically different in training outcomes, p = .508.  
Research Question 2 looked to see if there were differences within and between 
groups in ability to recognize seven specific emotions displayed as micro-expressions. 
Research Question 2 was answered in two parts; the first analysis was between groups 
and the second was within groups. To determine if there was a difference between 
specific facial expressions, a MANOVA was conducted comparing video-based training, 
picture-based training, and no training. The results revealed a statistically significant 
difference and a post hoc analysis was conducted to determine where the differences 
existed. Anger and contempt were affected by both video-based and picture-based 
training at a statistically significant level, and fear was affected by the picture-based 
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training at a statistically significant level. No difference existed in ability to recognize 
any of the other emotional displays between the video-based and the picture-based 
training.  
The within group analysis was conducted by completing a series of paired sample 
t-tests. Twenty-one paired t-tests were conducted for each of the conditions. The majority 
of the comparisons were statistically significant. Anger and sadness, as well as contempt 
and disgust, were not significantly different in all three groups. Anger and fear as well as 
contempt and surprise were not significantly different in the video-based training 
condition, and contempt and fear were not significantly different in the no training 
condition. All other pairs were significantly different in all three groups. 
In Chapter 5, a concluding summary of the study is provided. Included is the 
interpretation of the findings, the study limitations, recommendations for future research, 
and the study’s implications for positive social change. The chapter concludes with 
recommendations for micro-expression training.  
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Chapter 5: Conclusion and Future Directions  
 Micro-expressions were originally discovered in 1966 when two clinical 
psychologists were reviewing video recordings of clinical interviews and noted that a 
patient appeared sad when the videos were played in slow motion despite stating that she 
was happy (Haggard & Issacs, 1966). This finding led to further research on the subject 
of brief emotional displays, which came to be known as micro-expressions. Few 
researchers have looked at the efficacy of training to assist in micro-expression 
recognition, and no previous researchers have sought to understand the differences in 
training outcomes, if any, between the two methods of training individuals to recognize 
micro-expressions.  
In this study, I looked at three distinct aspects of micro-expression recognition. 
First, I sought to understand if there was any difference in training outcome between 
picture-based training, video-based training, and no training on recognition of micro-
expressions at a length of 360 milliseconds. The results showed statistically significant 
mean differences between the three conditions, and post-hoc testing showed statistical 
differences between video-based training and no training as well as picture-based training 
and no training.   
I also sought to understand if there was any difference between the three 
conditions in participants’ abilities to recognize each emotion. There were no statistically 
significant differences between the video- and picture-based training conditions. Anger 
and contempt recognition showed statistically significant mean differences in both the 
video-based and picture-based training and recognition over no training, and fear 
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recognition showed statistically significant mean differences in the picture-based training 
over no training.  
Last, I looked at differences within each condition, comparing the ability to 
recognize the seven different emotions. I compared the within condition ability to 
recognize emotions via a series of paired t tests. The majority of the paired t tests were 
statistically significant. Anger and sadness, as well as contempt and disgust, were not 
significantly different from each other in all three conditions. Anger and fear, as well as 
contempt and surprise, were not significantly different in the video-based training 
condition, and contempt and fear were not significantly different in the no training 
condition. With the research objectives having been met, the evidence revealed numerous 
noteworthy outcomes on how micro-expression training effects the ability to recognize 
micro-expressions.  
Interpretation of the Findings  
Training Outcomes 
The analysis for the first research question showed statistically significant mean 
omnibus differences between video-based training, picture-based training, and no training 
in ability to recognize micro-expressions. Post-hoc analysis showed that picture-based 
training and video-based training were both statistically significant in mean scores over 
no training though not from each other. The finding that training has a statistically 
significant effect on micro-expression recognition corroborates previous studies by 
Matsumoto and Hwang (2011), and Kane and O’Byrne (2014). 
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In total, the emotional display lasted 360 milliseconds, with the highest intensity 
of the emotional display lasting for 30 milliseconds for the post-test which was provided 
to participants in the three conditions. Previous studies have shown that individuals can 
accurately recognize images after an exposure of only 16.67 milliseconds (Ball, Edwards 
& Ross, 2007). The highest intensity of the emotion was displayed for nearly twice the 
required time for proper image identification. The length of time in which the highest 
intensity of the emotional display is shown during micro-expression displays (Yan et al., 
2013) is approximately twice the required time to properly recognize an image with an 
accuracy rate of 75% (Ball et al., 2007). The ability to accurately recognize images after 
an exposure of 16.67 milliseconds likely led to similar mean scores for the picture-based 
and video-based training groups, and no statistically significant difference between these 
groups in training outcomes. The study’s finding addresses a gap in the current literature 
by showing that no significant difference occurs between overall picture-based and 
video-based training in micro-expression recognition, likely do to the minimal amount of 
time, 16.67 milliseconds, which individuals require to view an image to properly identify 
it.  
Between Group Differences in Ability to Recognize Specific Emotions 
I addressed the second research question in two parts. In the first part, I addressed 
differences between the three conditions in ability to recognize specific emotional 
displays. No statistically significant differences between the video-based training and 
picture-based training were present. Anger, contempt, and fear were the only emotions 
that were identified to have statistically significant mean omnibus between-group 
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differences. A post-hoc analysis indicated recognition of anger and contempt were 
affected at a statistically significant level, p < .05, by both picture-based and video-based 
training. Fear was affected at a statistically significant level, p < .05, by the picture-based 
training. I found no previous studies that addressed outcomes for recognition of specific 
emotions as micro-expressions. Of note is that only three of the seven emotions were 
affected at a statistically significant level of p < .05 due to the training. Previous studies 
have indicated that happiness is the emotion that is properly identified without training 
the majority of the time when a single facial expression of emotion is being decoded in 
macro-expressions and in pictures. Negative emotions such as anger, contempt, disgust, 
and fear are often mistaken for each other in these same circumstances (Custrini & 
Feldman, 1989; Horatcsu & Ekinci, 1992; Marsh et al., 2005).  
The increased ability of participants to properly recognize anger and contempt is 
explained by the above noted issues in emotional recognition of a single facial expression 
of emotion because instruction in the differences in these emotional displays allows 
individuals to increase proper identification of the displayed emotion while decreasing 
misidentification of these emotions. However, these studies do not provide a rationale for 
the similar means of the picture-based (M = 4.6866) and video-based training (M = 
4.5625) conditions, and the no training (M = 4.2969) condition in recognition of disgust. I 
found no studies that indicate a rationale for why recognition of happiness and surprise 
were not affected by the training or why there is a natural ability to recognize these 
emotions, which would negate the importance of training. Researchers have suggested 
that each of the seven universal emotions is composed of recognized neural systems that 
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are relatively specialized for processing each emotional display (Adolphs, 2002). This 
supports Darwin’s (1872) theory of the universality of emotional expression and others’ 
abilities to recognize other individual’s expression due to their instinctual aspects.  
Darwin further theorized that certain emotional displays evolved from primitive facial 
displays and the primitive facial displays were more necessary for survival leading to 
these primitive emotions being more easily recognized throughout humanity.   
The three conditions had similar means for surprise: video-based training (M = 
5.1719), picture-based training (M = 5.3731), and no training (M = 5.125). The findings 
indicate that surprise, similar to happiness, is universally recognized and training has a 
limited effect on an individual’s ability to recognize this emotion as displayed as a micro-
expression. Studies have shown that fear and surprise are often mistaken for one another, 
and an evolutionary explanation for recognition of fear and surprise as a survival 
mechanism to alert others to a threat may provide a rationale for this outcome. The 
premise of humans’ natural ability to recognize surprise is supported by prior research 
hypothesizing that current facial expression have evolved to provide an increased level of 
information, and did so from a simpler system of facial emotional communication 
(Dunbar, 1998; Enquist, 1993; Huxley, 1966; Jack, Garrod, & Schyns, 2014). 
Sadness may be affected by gender differences in emotional recognition ability. 
Previous studies have shown that there is a difference in overall emotional identification 
ability between the genders, with women having superior identification abilities, though 
not at a statistically significant level (Nowicki & Duke, 1994). In the Nowicki and Duke 
study, individual emotion recognition was not assessed.  Males who adhere to traditional 
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masculine norms have been shown to have a lower emotional intelligence, which may 
have impacted the Nowicki and Duke findings. Traditional masculine norms is 
operationalized as decreased emotional understanding, motivation, and management of 
one’s emotions and comprehension of others emotions (Mahalik et al., 2003). Further, an 
adherence to traditional masculine norms is associated with the decreased ability to 
properly identify emotional expressions in others (Burgoon et al., 2010). However it 
should be noted that the Nowicki and Duke study was limited by not addressing 
individuals emotional recognition, and utilized a skewed gender balance, with more 
females than males in the study.  
Within Group Differences in Ability to Recognize Specific Emotions 
I used the within group analysis to answer the second portion of Research 
Question 2. The analysis was conducted by completing a series of paired sample t tests. I 
conducted 21 paired t tests for each of the conditions. The majority of the comparisons 
were statistically significant, suggesting that training affects individual’s ability to 
recognize micro-expressions at varying degrees of effectiveness. Anger and sadness, as 
well as contempt and disgust, were not significantly different in all three groups. In 
addition, anger and fear, as well as contempt and surprise, were not significantly different 
in the video-based training condition, and contempt and fear were not significantly 
different in the no training condition. The within group findings that training affects 
micro-expression recognition to varying degrees supports the between group findings, 
and shows that specific emotions require modification to ensure that the seven universal 
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emotions displayed as micro-expressions are able to be recognized at similar levels of 
accuracy. 
If the no training condition is excluded and the two training conditions are 
assessed for within group difference, there are large differences in the ability to recognize 
specific emotions within each training condition. The training provides similar 
explanations, descriptions, and examples of the seven emotions. If surprise and happiness 
are removed from the interpretation of the findings given their high means of recognition 
within the three conditions, and the finding that anger and contempt recognition are 
impacted by training, it can be concluded that the training for disgust, fear, and sadness 
requires modification to ensure that these emotions can be recognized as effectively as 
the other four emotions. It is currently unknown what modifications to the training would 
result in increased accuracy rates for these emotions.  
Limitations of the Study  
I conducted this study via online training with participants recruited through 
MTurk. As a result, a number of factors may have impacted the reliability of the obtained 
data. As discussed in Chapter 1, participants were requested to agree that they had no 
prior training in emotional or micro-expression recognition. The study paid participants 
$3.00 for their time, which is 50% greater than the average hourly wage on MTurk (Hara 
et al., 2018). Though the majority of American MTurk participants are employed (53%) 
and thus a minimal amount of their income comes from MTurk participation, 10% of 
Americans who use MTurk state that it is their primary source of income (Kulwin, 2016). 
The relatively large monetary compensation for participation in the study may have 
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caused some individuals who had previous training in emotional or micro-expression 
recognition to participate in the study for monetary gain. Despite this, Paolacci and 
Chandler (2014) stated that increased pay on MTurk leads to less false and random 
answers, though Buhrmester, Kwang, and Gosling (2011) indicated that there is no 
relationship between pay and work quality in psychological studies on MTurk.    
Despite this, it is unlikely that a significant number of participants, if any, had 
previously received training in emotional and or micro-expression recognition because 
the obtained results aligned with findings in previous studies on micro-expression 
training (Matsumoto & Hwang, 2011; Kane & O’Byrne, 2014). Further, the use of an 
HTML code to randomly place participants in one of the three conditions controlled for 
systemic factors such as this (see Frankfort-Nachmias & Nachmias, 2008). The use of 
MTurk allowed for a convenience sampling and no specific demographic data were 
collected; therefore, the findings cannot be generalized due to the limitations of 
convenience sampling as discussed in Chapter 1. 
The use of computer-based training allows for consistency in the independent 
variable across participants. However, there are limitations to this method when 
providing training in recognizing micro-expressions. Different cultures and sub-cultures 
in the United States have differences in mean personal space, and males and females have 
differences in mean height (Burgoon, Guerrero & Floyd, 2010). Training that uses virtual 
reality or augmented reality would allow for participants to obtain training while adapting 
to address the issues of personal space and height differences in micro-expression 
recognition among cultural, sub-cultural, and gender differences. These differences are 
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encountered in real world instances of micro-expression displays and recognition. As 
such, training which could be modified to adjust to the characteristics of the trainee could 
be an important step forward in micro-expression recognition training.  
As addressed in Chapter 4, data collection was originally halted due to issues with 
webhosting. Though there was minimal participation in the training and post-test during 
this time, it is possible that these issues had an impact upon data collection as participants 
may have discussed of the study with other MTurk users providing them with 
information about the training. The randomization of participant placement in the three 
conditions should have controlled for this issue though.  
Recommendations  
Due to the findings of the current study I make numerous recommendations for 
future research. The following sections highlight the recommendations as they apply to 
future research in micro-expression recognition training.  
Data Collection and Demographics 
There currently exists known differences in emotional recognition between males 
and females, between age groups, and between ethnic groups (Burgoon, Guerrero, & 
Floyd, 2010). It is unknown how these differences impact the ability of individuals to 
recognize micro-expressions, if at all. Future studies should consider collecting 
demographic information on participants to determine if there is a statistically significant 
difference within and between genders, age groups, and ethnic groups in their ability to 
recognize emotions displayed as micro-expressions.   
88 
 
Virtual Reality and Micro-Expression Training 
Virtual reality provides users with an immersive virtual environment, which 
incorporates the participant’s movement and height into their surroundings in order to 
allow for a fully simulated environment (Freina & Ott, 2015). The use of a computer 
screen limits the environment in which participants are able to learn to recognize micro-
expressions to the images and videos shown on the monitor. A virtual environment would 
allow participants to learn to recognize micro-expressions from individuals varying in 
height, facial features, ethnicities, genders, and distances to incorporate multiple cultural 
norms for personal space as well as at longer distances. Though all studies on training 
individuals to recognize micro-expressions have incorporated both males and female of 
multiple ethnicities displaying micro-expressions (Kane & O’Byrne, 2014; Matsumoto & 
Hwang, 2011), none have incorporated multiple angles of recognition on the x, y, and z 
axis. These variables are likely to impact micro-expression training and recognition due 
to increasing the complexity of observing the entirety of the facial expression. Virtual 
reality would be an ideal platform for assessing individual’s abilities to recognize micro-
expressions across a number of demographic variables, adjusting for the trainee’s persona 
characteristics, as well as from multiple angles.    
Gender Differences in Emotional Recognition due to Differences in Socialization to 
Emotions 
As previously noted, an adherence to masculine norms is associated with a 
decrease in an individual’s emotional intelligence (Mahalik et al., 2003). A result of this 
may be that individuals who score high on masculine norms have a decreased ability to 
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recognize micro-expressions similar to their limitations in their ability to recognize 
macro-expressions of emotions (Mahalik et al., 2003). Future research may consider 
incorporating a scale of adherence to masculine norms into the study to determine what, 
if any, effect adherence to masculine norms has on micro-expression recognition ability 
with and without training.  
Efficacy of Training on Specific Emotions  
The within groups analysis indicated that there is a statistically significant 
difference in the ability to recognize the universal emotions as micro-expressions. I found 
that disgust, fear, and sadness were shown not to be affected by training in the current 
study. Future research should compare various training methods for recognition of each 
of the seven universal emotions to determine the optimal training material for each 
emotion.  
Varying Levels of Emotional Intensity  
Studies by Porter and tenBrink (2008; 2012) and Yan et al. (2013) showed that 
micro-expressions are displayed in a variety of emotional intensity levels. Though the 
majority of micro-expressions reach the highest intensity level of emotional display (Yan 
et al., 2013), micro-expressions are displayed in a variety of intensity levels as outlined in 
FACS (Ekman, Friesen & Hager, 2002). Future studies should determine if current 
training is able to allow individuals to recognize a variety of emotional intensity levels as 
displayed within a micro-expression.  
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Length of Micro-Expression Displays  
Recent studies by Yan et al. (2013) determined that micro-expression can range in 
length from 166.67 milliseconds to 502.78 milliseconds. In the current study I only tested 
individuals on their ability to recognize micro-expressions at the duration of 360 
milliseconds. Previous studies have tested individuals’ ability to recognize micro-
expressions at the highest intensity of emotional display for 200 milliseconds 
(Matsumoto & Hwang, 2011) and in the same manner as the current study (Kane & 
O’Byrne, 2011). As the range in which micro-expressions are displayed is 336.11 
milliseconds, future research should determine the effect, if any, which micro-expression 
duration has on micro-expression recognition.  
Implications for Positive Social Change  
Since micro-expressions were originally discovered and research published on 
them began in the 1960’s, the social constructs of society and international security have 
been vastly altered (US GAO, 2013). Deception detection training and micro-expression 
training has been provided to a number of government and civilian organizations, and in 
the years since the 9/11 attacks, this number has increased dramatically and yet little is 
known of the efficacy of micro-expression training and recognition ability (U.S. GAO, 
2013). One of the primary concerns regarding micro-expression and deception detection 
training expressed by the U.S. GAO (2013) was the lack of scientific evidence supporting 
the efficacy of the training. The current study adds to the limited knowledge base 
validating that micro-expression training is effective at training individuals to properly 
identify micro-expressions.  
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As the U.S. GAO (2013) report largely dealt with TSA SPOT program, which 
employs individuals charged with detecting individuals carry contraband onto planes, it is 
necessary for these individuals to have proper training in recognizing deception and 
threats. The study’s findings can also apply to other organizations that provide protective 
services such as the armed forces, police, firefighters, and emergency responders. Further 
increasing the understanding of micro-expression training and adding additional 
empirical evidence that micro-expressions can be properly recognized with training will 
assist in expanding this skill’s perceived credibility among these and other organizations. 
The study’s findings can assist in ensuring that these individuals will receive micro-
expression training allowing them to further enhance their skills in protecting those that 
they serve.   
Conclusion  
 Research into deception detection recognition and training is still extremely 
limited. Research is limited to a small number of academics, while misconceptions 
populate the public’s perceptions on deception detection, with shows such as Lie to Me 
having been shown to decrease viewer’s ability to detect deception (Levine, Serota & 
Shulman, 2010; Porter & tenBrink, 2010). As a result of these issues, the field of 
deception detection recognition and training, of which micro-expressions are a subfield, 
is currently in a state of development, which is highly important to the field and 
international security. As the nature of security threats alter around the world, the ability 
to properly detect deception, micro-expressions, and threats will increasingly be an 
important skill set for those who provide security (U.S. GAO, 2013).  
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 Micro-expression training efficacy still requires further study as many aspects of 
the training are not yet fully understood, as highlighted by this study. Previous studies 
had not looked at how training impacts the ability to recognize each of the seven 
universal emotions displayed as micro-expressions. This was addressed within the study, 
resulting in several important findings. For example, training, as currently implemented, 
was not affecting in teaching individuals how to recognize disgust and sadness micro-
expressions. This suggests that providing further training on these emotions may allow all 
seven emotions to be recognized at a similarly high level of accuracy. Future research 
should address a variety of issues as discussed within the study, notably the ability to 
train individuals to recognize micro-expressions in virtual reality to increase the 
similarities and variables in which micro-expressions are displayed in situations 
individuals may encounter during their daily routines, thus likely enhancing the external 
validity of the training. 
 The current study adds to the empirical evidence that micro-expression 
recognition is a skill which can be taught, though training for micro-expression 
recognition still needs to be further developed to ensure that the seven universal emotions 
can be properly recognized by those who undertake the training. The study adds to the 
data on micro-expression recognition and will assist in organizations undertaking micro-
expression training knowing that it is scientifically valid which was a concern of US 
GAO with the inclusion of micro-expression training in the SPOT program and will add 
to the validity of micro-expression training for military, police and security professionals.  
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